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Effect of Nickel 
On Machinability of Cast Tron 


By D. M. Houston 


RAY cast iron or semi-steel constitutes a large 
percentage of the material machine shops are 
required to use to produce their finished products. 
This material is specified because it is at once cheap and 
perhaps the most easily cast. However, gray cast iron 
has always been quite a problem in machine shop pro- 
duction. It is the purpose here to examine the 
difficulties encountered in machining gray cast iron, 
and by means of metallurgical laws, the microscope and 
chemical analysis point out the causes for some of 
these difficulties and make such recommendations as 
come within the province of the metallurgist. 
The natural characteristics of plain gray cast iron 
are an outside scale, much harder and stronger than 
any other part of the casting, and a soft center. The 


hardness and strength decrease proportionately as the 
machine shop operations work toward the center so that 
it has become proverbial in machine shop vernacular 
that cast iron would be “all right” were it not for 
scale, hard edges and hard spots that slow down ma- 
chining speed, and internal shrinks, often called sand 
or gas holes, that cause most of the rejections. 

Scale, hard edges and hard spots naturally suggest 
a hard mixture; internal shrink a mixture too soft, and 
are, therefore, necessarily opposites. Strange as it may 
seem, these two extremes cannot be divorced entirely in 
plain cast iron, as quite frequently a casting showing 
one or all of the hard characteristics may at the same 
time show a well-developed internal shrink. 

We sometimes become confused and despair for cast 




















Fig. 2—Section 





Fig. 1—Section of flange face coupling 


of a 


Fig. 3—Section of a casting made 
from same pattern as in Fig. 1 and 2 


casting made 





showing internal shrink caused by high 
silicon in a heavy section. Analysis: 
Total Carbon 3.35; Manganese 0.60; 
Sulphur 0.085; Phcsphorus 0.30; Sili- 
con 2.25. The 4-in. rim is readily ma- 
chinable and of close grain structure. 
The face is porous and very open 
grain. In the 3-in. hub section there 
is a large shrink hole 


from the same pattern as in Fig. 1 
but made from a harder mixture. 
Analysis: Total Carbon 3.20; Man- 
ganese 0.65; Sulphur 0.093; Phos- 
phorus 0.22; Silicon 1.40. The 3-in. 
section hub is solid and the face is of 
close grain structure but the 4-in. 
section rim is white iron and unma- 


chinable 


and of the same analysis as No. 2 but 
1.00 per cent of nickel has been added. 
Some additional grain refinement has 
been effected in the hub and face and 
the 4-in. rim section is readily ma- 
chinable. The whole structure is so 
nearly uniform that it will give no 
trouble in the machine shop. 
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iron because there are so many seeming contradictions 
to the thing naturally expected. However, the metal- 
lurgist has been able to formulate definite laws govern- 
ing the elements that make up cast iron. Having 
discovered the laws under which certain desired char- 
acteristics are obtained, all that is needed is a rigid 
adherence to them to produce uniform results. 

Gray cast iron contains from about 92 per cent to 
95 per cent of iron; 3.00 per cent to 3.7 per cent car- 
bon; 0.5 per cent to 3.00 per cent silicon; 0.05 per cent 
to 0.175 per cent sulphur; 0.10 per cent to 1.50 per cent 
phosphorus, and 0.20 per cent to 1.75 per cent manga- 
nese. The wide range in each of the constituent elements 
permits thousands of distinct mixtures to be formulated. 
Now, the important laws governing the behavior of 
gray iron apply to all mixtures, but to be concrete those 
considered-here will be based on a composition of metal 
representing one commonly used in a general run of 
castings for production work having sections from 3 
in. to 4 in. thick; viz., total carbon 3.25; manganese 
0.60; sulphur 0.085; phosphorus 0.30; silicon 2.25. The 
section is very important because the rate of cooling 
is a factor that must be given consideration by reason 
of the direct relation that exists between the rate of 
eooling and the combined carbon. 

EFFECT OF COMBINED CARBON 

Combined carbon is the carbon held in combination 
with iron or some other contained element, much the 
same as carbon in steel. Graphitic carbon is the re- 
mainder of the carbon that has been frozen out of the 
solid solution and is pure carbon. The laws, then, that 
govern the elements in plain gray iron are those that 
control combined carbon and promote its formation and 
are as follows: Rapid cooling; low silicon; high sul- 
phur (if out of manganese ratio); high manganese (if 
out of sulphur ratio); and high phosphorus. Those 
that decrease combined carbon are slow cooling and 
high silicon. 

From the foregoing it may be supposed that any 
desired combined carbon content may be produced at 
will. However, such is not the case because even 
though the section be uniform, the rate of cooling is 
not uniform because the surface exposed to the sand 
cools much more rapidly than the center, and sharp 
corners and edges even more than surfaces. In fact, 
the rate of cooling is so rapid even in a well-regulated 
mixture of uniform section that there is usually formed 
a thin layer of white chilled iron, commonly called 
scale, all over the exterior surface. Just under the 
scale less combined carbon has been formed because 
the heat has not been conducted away as rapidly as at 
the surface, but more rapidly than at the center of the 
section. It is possible in the same casting to have a 
range of combined carbon in the scale on the exterior, 
edges and corners well over 0.80 per cent to practically 
none at the center. This would occur in case of the 
formula given as a concrete example if it were used in 
connection with a 3-in. section. 

The effect of soft and hard mixtures in heavy and 
light sections is shown in Figs. 1, 2 and 3. 

Hard spots are particles of white iron called carbide 
spots and occur in greatest numbers just under the 
scale. These, like scale, are as hard as tool steel and 
material containing them must be machined at a slow 
cutting speed. The remedy, according to these laws, 
would be to increase the silicon content, since that 
element reduces combined carbon. When this expedient 
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is resorted to, however, we find that the scale, hard 
edges and hard spots have been greatly reduced but 
the casting has been weakened, the grain opened and 
internal shrinkage has developed. While all authorities 
do not agree as to the exact manner of the formation 
of internal shrinks, some contending that high silicon 
held in the liquid state for a considerable time absorbs 
gases and gives the gases off when solidification takes 
place, all agree that high silicon and slow cooling cause 
the shrink. Many foundries resort to placing chills 
at such places on the casting as have a tendency to 
develop internal shrinks or have a more open grain 
structure than desired with the result that there is a 
hard spot where the chill was located. The metallurgist 
or foundryman tries to find the answer to the problem 
confronting him by striking an average mixture be- 
tween these two extremes so that the edges and corners 
will not be too hard to machine and the center not tov 
open-grained or contain an internal shrink, but this, in 
plain cast iron, has not been and cannot be consistently 
accomplished. 

It has been found that nickel in gray iron supple- 
ments silicon in reducing combined carbon to below 
the white iron range without inducing internal shrink- 
age. Nickel tends strongly to control combined carbon 
by breaking down the white iron or carbide inclusions, 
thus producing a strong iron, of close grain, but readily 
machinable. The action above the upper critical range 
is the same as silicon in that range, except that in- 
stead of precipitating flake graphite it precipitates 
nodular or rounded graphite much like the graphite in 
well-annealed malleable iron, so that less silicon and 
some nickel in an iron will produce a decided grain 
refinement without decreasing machinability or produc- 
ing shrink. It is above the upper critical range that 
all of the carbide and white iron is formed. The addi- 
tion of 0.40 to 0.60 per cent of nickel in a well-balanced 
mixture is sufficient to remove the scale, soften the 
edges and corners and diss8lve the carbide spots, there- 
by permitting an increase in machining speed from 10 
to 40 per cent without promoting internal shrinkage. 


NICKEL MAKES PRE-ANNEALING UNNECESSARY 


It is the practice in many machine shops to anneal 
gray iron castings to make them machine uniformly. 
This practice is expensive, causes delay and weakens 
the iron. Several producers of internal-combustion 
engines who formerly annealed valve stem guides are 
now adding about 0.6 per cent of nickel, thereby main- 
taining machine speeds and securing a stronger guide, 
as no annealing is necessary. By the use of 0.5 to 0.6 
per cent of nickel, several manufacturers of automobile 
pistons who formerly were obliged to anneal at high 
temperatures to secure machinability are roughing the 
piston, then normalizing and are securing strengths 
20 to 25 per cent higher than when annealed before 
roughing. 

Nickel is not a cure for all foundry ills as it is not a 
scavenger and will not eliminate the results of poor 
melting or foundry practice, but should only be used in 
a suitable base composition iron. Larger percentages 
than those mentioned should not be used to secure 
machinability in castings of {-in. to 4-in. sections be- 
cause the hardening and toughening effect on the matrix 
will increase tool resistance. They may be used if other 
characteristics are desired, such as grain-refinement, 
uniform hardness in heavy and light sections, increased 
strength, reduction of chill or resistance to wear. 
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Is Any Work 
of Itself 
a Cause of Degenerationr 


By W. O. PLATT 


Industrial democracy, and the nebulous ideas that 
are likely to surround it, must be reduced to practical 
terms before attempts at application are made 


Mechanical Engineers held a meeting. It was a 
sort of anniversary meeting and as the field of 
mechanical engineering is exceedingly broad it was but 
natural that the speakers should touch on many subjects. 
Two of the speakers in their addresses called atten- 
tion to what they claimed was the tendency of modern 
industry. I had hoped that some one who had actually 
spent a large part of his life time working in the shops 
would have something to 
say on this subject, but, ap- 
parently, the worker is too 
busy working to consider 
that it is part of his job 
to give his views in writ- 
ing. Last summer I listened 
to a college president who 
spoke of the “dehuman- 
izing” of certain occupa- 
tions. After the address I 
learned from him that he, 
himself, had never done 
such work, and had never 
felt such an effect. The 
reasoning seemed to be 
that as the work was of a 
nature that did not require 
much thought or skill and 
as the man who did it did 
not have much brain power 
therefore the lack of brains 
was because of the work. 
I would like to call atten- 
tion to some extracts taken 
from the addresses of the ; 
two speakers referred to. Several quotations follow. 
“We talk about the production of our factories as 
being the material, the finished product, in other words, 
which is sent out in freight cars, and of the individual 
workmen as byproducts. 
“This process, however, has been carried entirely too 
far, for in many places the man has become a human 
connecting link in a machine and mastered by it instead 


Sx time ago a section of the American Society of 


From the time when the first man 
hired another man to work for him, 
up to the present time, some of the 
attributes of autocracy have been ex- 
ercised by the one at the head of the 
enterprise, and necessarily so. Let 
anyone who doubts this lay out 
specifications of a business, no mat- 
ter how small, going into the details 
that can be run under a democracy, 
and see if he can provide a workable 


plan free from autocracy 


of controlling the machine himself, as he did with the 
tools that he used in the old days. The result is that 
today man’s work tends to become mere toil, so it seems 
to me that the task that lies before us is to develop a 
definite working environment which will be attractive 
and will inspire rather than repulse the workmen. The 
work itself must become of central concern. This can- 
not be brought about unless the man finds opportunity 
for self-expression in the day’s work and a chance to 
exercise his creative im- 
pulses. It is the deadly 
monotony of repetition 
work that is at the root of 
most of our troubles.” Of 
another speaker it was said 
that he spoke of the danger 
to be apprehended from a 
high degree of specializa- 
tion in modern industry 
and drew a vivid picture of 
the artisan, happy in the 
opportunity for the ex- 
pression of his creative in- 
stinct. Further along this 
speaker said: “Any mani- 
festation of autocracy is 
repugnant to the American 
people, whether it proceeds 
from a president of a cor- 
poration, a president of a 
labor union or a president 
of the United States. 
What is the answer?. Only 
one, namely, industrial 
democracy.” 

As the two speakers from whose addresses the above 
quotations have been taken appeared before the meeting 
by invitation it is reasonable to assume that those who 
gave the invitations desired to have the views of the 
speakers brought to the attention of the members of the 
society. 

Such being the case they merit the most careful 
attention and analysis, and the more so because, if these 
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speakers are right in some of their assertions, then the 
foundations of society are wrong, and our industrial 
life is wrong and we, as engineers, are doing society 
injury, and not good. 

First, give attention to the last quotation. “Any 
manifestation of autocracy is repugnant to the American 
people. What is the answer? Only one, namely, indus- 
trial democracy.” 

Absolute democracy would allow each one affected by 
any public action to have a voice in that action, and 
that before the thing was undertaken, and the only way 
we now have of registering such voice is by vote. 

As any manifestation of autocracy is repugnant this 
exercise of the vote would extend to everything that 
concerns the interest of people dealing with one another, 
no matter how few they might be in number. 


THE CREATIVE INSTINCT 


Think, as a mechanical engineer, of following your 
profession under such conditions. You have an idea 
that an improved cornsheller would be a good thing to 
cheapen the cost of shelled corn, and also be financially 
good for yourself, so you set about getting a vote of 
the people so that you may be allowed to invent one. 
You win. We will pass over the trouble that you might 
have in getting permission to use the materials which 
you think your design calls for and get the job into 
an industrial democracy shop where the workman (ar- 
tisan) is “happy in the opportunity for the expression 
of his creative instinct.” 

You must not exercise any autocracy so you deliver 
one model machine to the shop. They have drawings 
and blue prints made by a man who expresses his cre- 
ative instinct in them. The material is assembled and 
the cornsheller is built by artisans who have the same 
rights of expression. What do you get, finally? 

Well, it may not exactly be a cornsheller, but you find 
that it will make corn up into briquets so that they can 
be used for fuel in a corn country where corn is cheap 
and coal is dear, and you order a lot of them made. 

As “it is the deadly monotony of repetition work that 
is at the root of most of our troubles,” and as “any 
manifestation of autocracy is repugnant,” and as the 
artisans exercise “opportunities for self expression in 
the day’s work and a chance to exercise their creative 
impulses,” you may have imagination enough to picture, 
in your mind, what that lot of machines would be like. 

Carry these expressions into your daily life. Where 
do you want them put into action? Not on the street 
car or train that brings you to your work, nor to the 
food that the waiter brings you at lunch time, nor to 
any other of your personal concerns. What do they 
really mean? Try to think it out in actual practice as 
a going thing. It is easy to talk in large-sounding 
generalities, and it is quite another thing to get down 
to “Brass Tacks.” Take the matter of the old-time 
workman with all the chance in the world for putting 
his self expression, creative instinct, and all the rest of 
it into whatever he was doing, for he was, or could be, 
his own boss, and what do we find? We find here and 
there a piece of work that is remarkably good. It may 
be a violin by Stradivarius or a picture by Michael 
Angelo but what of the self expression of the rest of 
the world at those times? They were evidently very 
poor or we would have more of such things handed 
down. In the days of the old-time workman we find 
that production was so little that the masses of the 
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people did not get any of it. It was not until the age 
of machinery that the common people were able to have 
the luxuries which we, today, look upon as necessities, 
and to keep a reasonable distance ahead of starvation 

From the time when the first man hired another man 
to work for him up to the present time, some of the 
attributes of autocracy have been exercised by the one 
at the head of the enterprise, and necessarily so. Let 
anyone who doubts this lay out specifications of a busi- 
ness, no matter how small, going into the details that 
can be run under a democracy, and by democracy I mean 
just what the word means, by means of the expressed 
will of all those who work in the business, this to be 
the means of allowing “self expression,” and “the ex- 
ercise of the creative impulse,” and “avoiding the deadly 
monotony of repetition work,” and be without “any mani- 
festations of autocracy,” and see if he can produce a 
workable plan. Let him see if he can produce a plan 
that he is willing to put his own money into, and one 
that he can induce the ones calling for “industrial 
democracy” to put theirs into. 

All useful human activity is done in detail. The 
conception of a thing may be grand and imposing but 
unless the details are right the thing is a failure. Every 
mechanic can think of things that would do wonders if 
it were not for one or more of the details. 

Look over the advertising pages of the American Ma- 
chinist. You will find them full of various announce- 
ments of various practical concerns, and you will not 
find mention of anything that they have not worked out 
in detail and made and tested out under the most rigid 
conditions of use before they allowed the public to have 
any knowledge of it. These concerns could show records 
of thousands of things that have looked so promising 
in the general conception that time and money has been 
spent in trying to develop them, and in working out 
practical details, but which have proved to be failures. 
Surely it is not too much to ask of those who have 
world cures that they work their plans out into details 
before they demand a trial where a failure spells dis 
aster. 


DANGER IN GENERALIZATION 


The most serious menace to the peace and prosperity 
of this country today comes from the floods of general 
ideas poured upon us that have not been reduced to 
practical details. Very, very many of them are irre- 
ducible to workable terms as long as human nature 
remains as it is. 

It would be well for each of us to give as much 
thought to a new idea, such as “industrial democracy” 
for instance, as we would give to a new machine that 
we were asked to put some of our money into. If the 
details are not given to us we can try to see if we can 
work out any that satisfy ourselves. 

I am in sympathy with anything that makes the corn- 
sheller shop better for the men who work in it, and 
for the public that buy the cornshellers, and for the 
ones who own the shop, but I am against anything that 
sows discontent, distrust and enmity without producing 
any good results. 

Perhaps some fellow who is running a shop that is 
not a cornsheller shop can see a way of making such 
things work, and will be willing to try it and give me 
the benefit of his experience, only, please, do not send 
me the way to do it before it has been put into practice 
and made to work. 














fobs Seo 


PBR gs he he a 








Tune 9, 1927 AMERICAN 


MACHINIST 


Building Air Compressors 


By Frep H. Co.tvin 


Editor, American Machinist 


Fixtures, tools and methods that show how automotive 
practices have been adopted in shops building other 
products — Some assembly and inspection details 


shops of different kinds, the extent to which they 

are adopted depending largely on the quantity 
being produced. An example of automotive practice is 
shown in Fig. 1 where several operations at the Worth- 
ington Pump & Machinery Corporation are being per- 
formed at once by the various heads on a large milling 
machine. The group of four cylinders at A is being 
milled on the base or joint face. The cylinders at B are 
tilted to mill an angular face on one side. At C and D 
two groups of three bases each, are being milled on the 


. UTOMOBILE-SHOP methods are being found in 


opposite surfaces by the large cutter shown. In this 
way both cylinders and bases are surfaced at the same 
operation. The fixtures are simple and the work is 
easily loaded. 

Located by the milled base-surface, the cylinders are 
bored in the special fixture in Fig. 2. The retaining 
strap has been removed to show the cylinder more clearly. 
The deflection of the outer end is obviated by the sub- 
stantial support A, having a large bearing. The face- 
plate is counterbalanced and the bar is guided. Large 
chip space is provided in the bar, as can be seen, 




















Fig. 1—Fizxtures for milling cylinders 
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Fig. 3—Fiztures for drilling 
base flange of cylinders. Cyl- 
inder is properly located on 
under side of bushing plate 
which is then lifted on to the 
supports using eyebolts shown 
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Fig. 2—Cylinders are bored 
on faceplate of lathe using 
angle plate to support cylinder 
and to prevent following the 
cored hole. Strap for holding 
cylinder has been removed 








Fig. 5—The head end of 
cylinder is. faced on a 
vertical boring mill while 
the base rests on @ spe-- 
cial plate 



















Fig. 4— Indexing table and 
double fixtures for rough and 
finish boring the main bear- 
ings. A double ended machine 
is used so that operations are 
performed at one setting 
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Fig. 7—The main bearings 
are babbitted while the cylin- 
ders are on the roller conveyor 
shown. The babbitting man- 
drel is in the one at the lef? 














Fig. 6—Boring air- 
cooled cylinder under 
vertical drilling machine. 
Cylinder is located by 
dowel pins and held by 
the clamps shown 











Fig. 9—Forcing the 
flywheel on the crank- 
shaft after the shaft 
is mounted in the 
engine frame while 
engine is still on the 


conveyor 














Fig. 8—Finish ream- 
ing by power. The old 
back-breaking job of 
actually hand reaming 
all holes is becoming 
a thing of the past. 
Reaming bar is well 
supported 
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Drilling fixtures for the base bolts and for holding 
the bearing caps in place, are shown in Fig. 3. Two of 
these fixtures are mounted on a turntable base so that 
one can be loaded while the drills are at work on the 
cylinder in the other. The drill bushings are held in 
the plate across the end of the cylinder and this plate 
rests on the uprights shown. The heavy eye-bolt in each 
drill plate allows the easy handling of the cylinder and 
plate by a convenient hoist. 

Boring for the crankshaft bearings is done on the 
double-head machine in Fig. 4. One bar rough bores 
and the other finishes. The table indexes so that one 
setting only is necessary. 

The upper face of the cylinder is faced on the Bullard 
machine in Fig. 5. A plate on the machine table locates 
the cylinder from the bolt holes, as in the previous oper- 
ations. Regular angle straps are used for clamping. 

This plant also makes a smaller, air-cooled compressor, 
and some of the operations used in its production are 
shown. After several milling operations on the lower 
surface, the cylinder is bored in a heavy-duty drilling 
machine, Fig. 6. The cylinder is located on the plate A 
by cap screws, as at B, and the plate is held by the cam- 
operated clamps C and D. 

Babbitting of the main bearings is done on the con- 
veyor, Fig. 7. The babbitting mandrel is at A, and is 
held in place by the framework shown. At the end of 
the conveyor line is a stand on which the bearings are 
bored. This stand is shown in Fig. 8. The cylinder is 
held in position by cam-operated clamps as at A, while 
the air motor B drives the boring bar C. The bar is 
guided at both ends to insure proper alignment. 

In assembling the compressor, the last operation is to 
put on the fan-spoked flywheel as in Fig. 9. Here the 
crankshaft, already assembled, is supported by the bear- 
ing A while the flywheel is forced on by the screw B and 
sleeve C. 

The connecting rods and pistons are assembled on the 
crankshafts, immediately following the line reaming of 
the bearings. The parts are then put in place and the 











Fig. 10—Inspecting the piston 


cylinder assembled with its base, and the flywheel is 
pressed on the crankshaft. The heads are put on dur- 
ing the test. Care is taken to have the pistons of 
correct size, round, and square with the piston-pin hole. 
Two inspection tests are shown in Fig. 10. A somewhat 
unusual test is made at A where the piston is mounted 
on accurate mandrel and swung between centers. The 
dial indicator then contacts with the skirt and upper 
wall of the piston as the piston is turned on the centers, 
and any out-of-squareness is readily detected. At B 
is a dial gage for showing the roundness of the piston 
as well as its diameter. 


MACHINIST Vol.66, No.22 


Seen and Heard 


By JOHN R. GODFREY 





Boring and reaming cylinders 


MONG the most deluded men I know of are those 
A who try to believe that really fine work cannot 
be had when we build machinery on a large scale. 
And there are still a few specimens lying around loose 
who believe that if you want a really good automobile, 
for example, you must have bearings hand-fitted and 
scraped. It’s a relic of the days when we had mighty 
poor machine equipment, and it’s pure bunk as it applies 
to today’s practice. No one who doesn’t follow 
the automobile game pretty closely can appreciate the 
extreme care that is being taken in practically all the 
plants. Cylinder bores are receiving a lot of attention 
—perhaps more than is necessary in view of the fact 
that they probably go out of round anyhow when hot, 
owing to the unequal distribution of metal in the cylin- 
der block. 

Just at present there’s a lot of attention being given 
to the boring and reaming of cylinders to get them 
straight and true, and to prevent the tools from follow- 
ing the cored holes. For some time we’ve been finding 
a lot of advocates for boring bars supported at the 
outer ends. This works out best, perhaps, with a hori- 
zontal machine, so as to keep chips out of the pilot 
bearing—although we do use such supports in vertical 
machines. 

Another group of engineers is advocating the substi- 
tution of much heavier boring-bar guides and supports, 
and eliminating the piloted bars. Since the close 
spacing limits the bar guides, some engineers are play- 
ing with the idea of boring every other hole and using 
the space gained to stiffen the boring bars and their 
supports. By having two sets of bars, the whole six or 
eight holes can be bored at once, but in two blocks 
instead of one. 

Then there is the question of floating reamers, and 
while it was heresy a few years ago to mention any- 
thing else—advocates of a rigid reamer are not lacking 
at this time. Why let the reamer follow a hole if that 
is “out” ?—is the query. If the reamer is rigidly held it 
will at least partially correct the error—in theory at 
least. 

There is also reaming—and reaming. Some reamers 
scrape a bit of fuzz off the walls—or if they do more 
they grunt and groan over the job in a way that indi- 
cates that not all the teeth are cutting, to put it mildly. 
It is the use of reamers of this kind that necessitates 
leaving several thousandths of metal for the grinding 
or honing operations. With a reamer that really cuts, 
I know of one shop where only one and a half thou- 
sandths are left for the hone and every trace of with- 
drawing the reamer is removed when the hone has 
finished its work. 

Every year sees marked improvement, but not all of 
the problems are licked yet. 


— 
ll 


Think seriously before firing that man, especially if 
you don’t know your cost of turnover. To fire one 
individual and hire another often costs as much as 
$200, sometimes much more. 
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Machining and Measuring 
Gear Teeth 


By EarLE BUCKINGHAM 


Associate Professor of Engineering Standards and Measurements 
Massachusetts Institute of Technology 


Roll measurement of gear tooth thickness—Checking the tooth 
thickness by a vernier caliper—Indirect method involving root 
diameter — Importance of concentricity and its measurement 


by means of rolls placed between the teeth as 
shown in Fig. 6 has several advantages. In the 
first place, these measurements are independent of the 
outside diameter of the gear. In the second place, this 
method does not require the provi- 


Te measurement of the thickness of gear teeth 


When the number of teeth in the gear is odd, so 
that a space is opposite a tooth, a correction must be 
made for this misalignment. In this case 


M = 2 (r, cos sd + Ww) 


90° 





sion of any special measuring 
instruments. On the other hand, 
the determination of the correct 
distance over the top of the rolls 
involves considerable calculation, 
and for this reason the method of 
measuring over rolls has not been 
as extensively used as it otherwise 
would be. Oftentimes rolls of a 
diameter that will permit them 
to contact at the pitch line of 
the gear are provided. This prac- 
tice has been followed because the 
calculations involved under these 
conditions are relatively simple and 
obvious, although it requires the 
provision of rolls of special diam- 
eter. This restriction is not neces- 
sary, however, as rolls of any 








Table I gives values of cos - ‘ 


for odd numbers of teeth from 5 
to 99, to assist in these calculations. 
As a definite example we will de- 
termine the measurement over 
C.375-in. diameter rolls on a 25- 
tooth, 5 D.P. 20-deg. gear with a 
tooth thickness of 0.3120 in. on 
its pitch line. This gives us the 
following: 
2.5000 in. 

a 20 

T 0.3120 in. 

W 0.1875 in. 

N 25 teeth. 
From equation (53) we have 


0.3120 








convenient size may be used. The inv a, = 5 0000 + 0.01490 
calculation for the measurement 
over the rolls is made as follows: Fig. 6—Roll measurement of nl 0.1875 __ 3.1416 
Referring to Problem 13 in the gear tooth thickness 2.500 « 0.93969 25 
first series of articles,* we have = 0.03145 

r, = radius at which tooth thickness is known Whence «, = 25°23’ and cos o, = 0.90346. 

Ps, —_ an ae _— yx " From equation (54) we have 

, = tooth thickness at 1, ‘ 

W =} radius of roll , 2.500 X_ 098969 2.6002 in. 

”*, = radius from center of gear to center of roll , 0.90346 


a, == pressure angle at r, 
N = number of teeth in gear. 


T W . , 
inv a, = =" -++ inva — — TZ Equation (53) 
. 2r, b i+ r, COS a, N 
r, COS a : ! , 
= = : Equation (54) 
COS a, 


When the number of teeth in the gear is even, so that 
the centerline of two opposite spaces passes through the 
center of the gear 


M = measurement over rolls 2(r, + W) 


*“The Design of Gear Tooth Forms,” p. 596, Vol. 64, of the 


American Machinist 


90 
y 4 Ww ) 2( 2.6002 « 0.99803 
-+- 0.1875) 5.5652 in. 


At times it is necessary to calculate the thickness of 
the teeth from the measurement over the rolls. This 
merely reverses the preceding calculations. Using the 
same symbols as before, we have when the number of 
teeth in the gear is even 


M = 2 | , COS 


The second article The third will appear in an early issue 
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N= D.P = —— 
ROLL MEASUREMENT OF TOOTH THICKNESS 
When tooth thickness is known When roll measurement is known 
r= r= 
When N ts even ! a Ty COS HX, 
{ ' M= 24r2+W) COSX%2= a. ner 
oa, ox, = 
T; = r2= q We COS M, = 
We : WwW. + M= T, COS = 
= . c = 
Res = a =... 2 — When N is even OO ek 
NVOX> = +iNVOC, + F, cose, N oa 
' = = >= 
ne Riel Oa ive ee cas Bin ath ee i 
COS. &= When Nis odd w.: . w 
os wee 9 ii ¥ M=2(r2cos 20%w) oe 1 T= 20, (T+ invocg-invec,- -5se) 
r, COS = M= 
* : ca—onneos —_——_, ——— — sailasieisiipiiniiitabinsedalaa 
1,/2n, : cos So 2w-: 31316 
inv a = + r2cos or | Diff. = Inv &2= + 
__W or a “lee? 3° a ‘itr. me = "1 fo a 5 bd r = “' 
Fy COSH&, i _ : : w MA 2 i ee a aA... 
Sum = ors Sum- ; PsssS When N is odd inves [- ; 
3.1416 ] M= _ M-2W. | Diff. = 
ea ; ry = Radius at which ‘tooth 2cos_ = s 
z 2 = thickness is desired ~~ Hien & _F1 COS 7 _ 
Oo 
2= o,=Pressure angle at r, cos 20°. Diff. = 
- 1. * ~_ ———|_ T, = Tooth thickness at r; ‘ 99° _ ponds iene se are a 
COS&2* W = Radius at ro// 2cos—y-* 2r,= 
L = a nisti_€sinal , = & — as 
2 = Radius to center of ro// M= T= 
fe LLCS «x, =Pressure angle at r2 +——— + — _ 
2° COS K%2 2 2w- 
M =Measurement over rol/s a 
r2* Diff. = 
r2= 







































































Fig. 7—Form for use in calculating the tooth thickness by roll measurement 


When the number of teeth in the gear is odd, we have 


M —2W 
7: a eile, 
2 90° 
2 cos N 
Transposing equation (54), we have 
r, COS a, 


COS a, : 


A 
Transposing equation (53), we have 
T, — 2r, (4 + inv _— inv a, « cw) 

If many of these calculations are to be made, the work 
is very much simplified by the use of a form, similar 
in principle to the one shown for the calculation of the 
strength and wear of gear teeth. Such a form, suitable 
for a 5x8-in. card is shown in Fig. 7. 

Another simple method* of measuring the thickness 
of involute gear teeth that employs standard measuring 
instruments and is not affected by variations in the 
outside diameter of the gear blank consists of measuring 
across two or more teeth, depending upon the pressure 
angle and number of teeth in the gear, with standard 
vernier calipers. In Fig. 8 this method is shown. 

The dimension measured is equal to the length of the 
circumference of the base circle between the two points 
where the two outside involute profiles rise from the 
base circle. This distance is exactly the same in any 
direction normal to the two involute profiles. 

The determination of the correct distance across these 
two profiles involves a simple calculation. This may be 
done as follows: 

When M = measurement across profiles, in. 
r== pitch radius of gear, in. 
a== pressure angle of gear, deg. 
T = tooth thickness at radius 7, in. 
N = number of teeth in gear 


*By Ernest Wildhaber, described on page 551, Vol. 59 of 


American Machinist 


S = number of tooth spaces between measured 
profiles 


M=rcosa (=+ y +2inv«) 


It is desirable to measure these profiles somewhere 
near the pitch line of the gears because this por- 
tion of the profile is usually free from modification 
and also because the pitch-line area is an impor- 
tant part of the active profile. Thus as the num- 
ber of teeth in the gear increases, the base circle 
is at a greater distance below the pitch circle, so 
that it is necessary to include more teeth spaces 
between the measured teeth in order to keep the 
contact between the jaws of the calipers and the 
tooth profile near the pitchline area. Table II gives 
the values of S to use on gears of different tooth 
numbers and different pressure angles: 

As a definite example we will calculate the vernier cal- 
iper measurement for a 6-D.P., 20-deg. gear with 30 teeth 
and a tooth 
thickness on the 
pitch line of 
0.2600 in. This 
gives us the fol- 
lowing values: 











wy % >: y == 2.500 in. 
\ ’ 4 Z — 20° 
\ /* ~Base circle ; 
~ -~Pitch circle vs T = 0.260 in. 
r 
; N = 30 teeth 





From Table II, 
we get for a 20- 
deg., 30- tooth 
gear 

S=$3 


—_—— = 











Fig. 8—Measurement of tooth thick- 
ness by vernier caliper 
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Fig. 9—Measurement of root diameter. Fig. 

0.266 : 
Whence M = 2.500 cos 20° (5 ae +; pad + 2 inv 20° ) 
= 1.0524 in. 


The difference between the measured value and the 
calculated value gives directly the amount that the teeth 
are thick or thin. 

The tooth thickness of gears may be measured in- 
directly by the measurement of the root diameter as 
shown in Fig. 9. This illustration shows the measure- 
ment of a gear with an even number of teeth. When 
the number of teeth in the gear is odd, the measurement 
is made from the outside diameter of one tooth to the 
bottom or root of the opposite space. When the tooth 
dimensions of the generating tools are accurately main- 
tained, this method gives, in many cases, a sufficiently 
accurate measure of the tooth thickness. For larger 
gears in particular, where considerable backlash is per- 
missible, it makes a simple and effective method for the 
control of the tooth thickness. 

In addition to the foregoing methods of measuring the 
tooth thickness independently, there are several other 
tests that give an indication of tooth thickness in com- 
bination with an indication of the accuracy of other 
elements. One of such methods consists uf meshing 
a pair of gears at the correct center distance. These 
methods will be considered later with other composite 
or functional tests. For the present we will consider 
only those methods that test each single element indi- 
vidually. 

Why should the concentricity of gear teeth profiles be 
measured? 


Suitable precautions should be taken in the manu- 
facture of the gear blanks and in their set-up on the 
gear cutting machine so that it should not be necessary 


Table II—Tooth Spaces between Teeth Measured 


by Vernier Caliper 








CECE SS 























S= t 2 
Pressure Number of Teeth in Gear 
Angle — — 
of Gear From|To Fre rom [To | From| Te! From To| From|To||From|To ||From|To | 
eee =~ 
145° | (12 25) 19 | 37 3 38 50|| 51 | 62\) 63 | 75 
ie 12} 20)| 22) 32) 42)| 43 | 53) 54) 64 
20 ° 12 | 18]| 19 | 27) 28 | 36, 37 | 45) 46 | 54 
224° 12 | 16) 17 | 24) 25 | 32) 33} 40 41 | 48 
a * 12} 14; 15 21) 22 | 29 30 | 36)) 37 | 43 














10—Measuring the eccentricity of a small gear 
Table I—Roll Measurement of Gears with Odd 
Number of Teeth 

i 90° 90 90° 90° 

N Cos N j Cos 

N N N N 

51 | °-45’-53” 0.99953 
53 | 1°-41'-53” 0.99956 
5 (18° 0’ 0” 0.95106 || 55 | °-38’-11” 0.99959 
7 |12°-51’-26" | 0.97493 || 57 | °-34'—44"" 0.99962 
9 |10°- 0-0” | 0.98481 || 59 | 1°31’-32" | 0.99965 
11 | 8°-10-54" | 0.98982 || 61 | 1°-28'-31" | 0.99967 
13 6°-55’-23” | 0.99271 63 1 °-25'—43”" 0.99969 
15 6°- 0’ 0” | 0.99452 || 65 1°-23’— 5” 0.99971 
17 5°-17’-39" | 0.99573 || 67 1 °-20’—36”" 0.99973 
19 4°-44’—13” 0.99658 || 69 1°-18’—-16” 0.99974 
21 4°-17’"- 9” | 0.99720 | 71 1°-16’"— 3” 0.99976 
23 3°-54’-47”" 0.99767 73, | «1°-13’-58” 0.99977 
25 3°36’— 0” 0.99803 75 | 1°12’- 0” 0.99978 
27 3°-20’— 0” 0.99831 77 1°-10’— 8” 0.99979 
29 3°— 6’-12” 0.99853 79 1° 8-21" 0.99980 
31 2°-54'—12” 0.99872 81 1° 6’-40"” 0.99981 
33 2°—43’—38” 0.99887 83 1° 5’- 4” 0.99982 
35 2°-34’-17” 0.99899 85 1°— 3’-32” 0.99983 
37 2°-25’-57” 0.99910 87 | 1° 2 4” 0.99984 
39 2°-18’—28"’ 0.99919 ] 89 | (I 0’-40” 0.99984 
41 2°—11’-42” 0.99927 91 0°—59’-20" 0.99985 
43 2°— 5’-35”" | 0.99933 93 0°-58’— 4” 0.99986 
45 2°- 0’ 0” | 0.99939 95 | 0°-56’-5I” 0.99986 
47 1°-54’-54”" 0.99944 || 97 0°—55'—40" 0.99987 








49 1°-50’—12” 0.99949 || 99 0°-54'-33” 0.99987 


to test the finished product for eccentricity. In most 
cases, a small amount of eccentricity is of minor impor- 
tance. The tooth action between eccentric involute gears 
is smooth and continuous, causing a fluctuation in veloc- 
ity that follows an almost pure sine curve. 
Eccentricity is extremely objectionable, however, on 
change gears used for ac- 
curate dividing or screw 
cutting. Here even small 
eccentricities have a marked 
_ effect on the accuracy of 
6 | 7 s the final result. This is 
due to the cumulative effect 
of such errors on the rela- 
FromiTo tive positions of the cutting 
-—l- tools and the work. Par- 
76 | 87}| 7 ssl 86 | 96 ticular pains should always 
be taken in the cutting of 
change gears to keep the 
amount of eccentricity to 





| 64) 72) 73 | 81 
49 | 56] 57) 65 | 72 
44| 51]| 52 Sail 39 | 65 


oath an absolute minimum. 
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Fig. 11—Measuring the eccentricity of a large gear mounted in a lathe. 


Fig. 12—Another 


method of checking the eccentricity 


Tests for concentricity should be tests of the set-up 
rather than inspection or sorting operations on the 
product itself. In other words, any test of the product 
itself is used primarily as a check on the set-up. 


How should the eccentricity of gear tooth profiles be 
measured? 


Several methods are available to measure the eccen- 
tricity of the tooth profiles, both direct and indirect. 
For the present we will consider only the direct meas- 
urement of the eccentricity. 

One of the simplest and most commonly used methods 
of testing the eccentricity of gears employs a cylindrical 
pin or roll and an indicator. This method may be ap- 
plied in many ways. 

For gears of small size, the gear is mounted on 
centers, the pin is placed in a tooth space and rolled 
under a dial indicator. The pin is then moved to the 
next space and the operation is repeated. After the 


position of the pin in all of the tooth spaces has been 
thus tested, the difference between the largest and 
smallest reading on the dial indicator is the amount of 
run-out. The eccentricity is one-half of this amount. 
In Fig. 10 this method is illustrated. 

This same method is shown in Fig. 11, applied to a 
larger gear. In this case the gear is mounted in a 
large lathe. The same method can also be applied, par- 
ticularly on very large gears, while the gear is in the 
cutting machine. In this case, however, the arbor on 
which the gear is centered or the bore of the gear if 
it is not carried on an arbor should also be tested for 
concentricity at the same time. 

Another modification of this method is shown in 
Fig. 12. In this case, the cylindrical pin is extended to 
carry a bent rod on which a dial indicator is mounted. 
An arbor or bushing is placed in the bore of the gear 
and the indicator is swung past the bushing with the 
pin held in the tooth space as a pivot. 





ae 


The Dealer Is Essential to Service 


By J. W. RATHBUN 
Manager, 8S. W. Card Manufacturing Co. 


HE success of any sales policy must be based on 

certain fundamentals that are sound in character, 
fair to all, and practiced by well-organized business. 
It should be the purpose of the manufacturer to place 
on the market lines of high quality, equal in range and 
merit to competing lines. The best that can be made 
at the market price of next best quality is a desirable 
achievement. 

Service is the next thought, and the user should re- 
ceive first consideration. The markets of the world are 
far removed from the manufacturer. The dealer or 
distributor is the medium used to place a stock of tools 
where they can be easily reached by the user, by means 
ef local telephone service, pick-up delivery and dealers’ 
deliveries. 

While service must be had at times at any cost, the 
arrangements between manufacturer and dealer should 
be on a basis permitting the user not only to obtain 
local delivery and quick service, but also to secure 
prices in line with direct quotations from manufactur- 
ers who may not be represented in a given territory. 
Comparison of prices should be made on lines of fairly 
equal merit. The dealer is entitled to a slightly higher 


price to compensate for investment, delivery and service. 

Relations between dealer and manufacturer usually 
are on a close friendly basis of long standing. Emer- 
gency demands for service on some special item fre- 
quently arise and it is the dealer’s influence with the 
source of supply that obtains the quick delivery. Co- 
operation of sales effort between manufacturer and 
dealer is responsible for betterment of conditions 
through field representatives calling on the user with 
dealers’ representatives, thereby becoming well ac- 
quainted with users’ needs and recommending tools best 
suited for the various jobs at hand. Appreciable gains 
have been made in this way to secure a better quality 
of work and reduce the cost of manufacture. 

It goes without saying that dealers cannot exist on 
emergency pick-up orders. In consideration for service 
rendered, they are entitled to support and patronage 
when a volume of business is to be placed. They are 
organized to serve promptly, sell at fair market prices, 
and to be in a position to co-operate for betterment of 
manufacturing conditions. These institutions of busi- 
ness and service should be preserved by being extended 
the patronage they rightfully earn. 
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Automotive Production 
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Fig. 3—Piston assembly ready to be placed in cylinder 
block. Pistons are held in a special rack that hooks 
over side of crankcase and holds piston and connecting- 
rod assemblies safely and conveniently 


Fig. +—Engines nearing completion. The first two are 
without valve-rocker assembly. Engine at right has 
valve-rocker assembly and cennection for anti-scuff 
valve, which forces a small quantity of oil on each 
cylinder wall at time of starting the engine 


Fig. 1—Cleaning tank and spray 
booth for completed cylinder 
block, and beginning of engine- 
assembly conveyor lines 


Fig. 2—Cylinder block with fly- 
wheel case and _ supporting 
wheels bolted in place. Tighte- 
ening bearing caps 
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Fig. 1—A brake drum 
after finishing and in 
the rough forging. As 
will be seen, the drum 
is finished all over 
and has cooling ribs 
turned on the outside. 
Great care is taken to 
secure perfect balance 
and concentricity 







Fig. 2—Boring and facing in- 
side of brake drum forging, 
using flood lubrication to cool 
work and tool 





Fig. 3—Rough turning and 
grooving the outside of brake 
drum while being held on pre- 
viously machined internal sur- 
face 
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Fig. 4—Finish turning 
the inside while the 
drum is held in special 
jaws that fit the cool- 
ing ribs that have 
been rough turned. 
Flooded lubrication is 
used in this operation 
and great care is taken 
to secure concentricity. 
The center hole in 
drum also fits over a 
pilot on chuck 
































Fig. 6— After 
mounting the brake 
drum on the wheel, 
the assembled wheel 
and drum are 
mounted by the 
mandrel shown, 
and the final finish- 
ing cut is taken in- 
side the drum to 
correct any distor- 
tion due to mount 
ing it on wheel and 
insure concentricity 

















Fig. 5—The drum is again reversed 
and held by inner jaws so that the 
cooling ribs can be finished with 
specially formed tools held in the 
cross-slides of the lathe. This ma- 
‘chine and all those used in these 
operations, are Simplimatic lathes 
built by the Gisholt Machine Co. 
As in all previous operations, am- 
ple provision is made for flooding 
the work and tools with cooling 
lubricant 
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Conditions and Effects of Electric Drives 
as Compared with Older Methods 


By R. H. RoGERs 


Industrial Engineering Department, General Electric Co. 


HE purpose of this paper is to outline the broader 

and less obvious effects of electricity in industry. 
The immediate effects, such as reduction of power re- 
quirements, elimination of shafting and belts, and 
greater flexibility are familiar to all concerned. 

From 65 to 70 per cent of the power used in Amer- 
ican industries is electric. The newest plants in old 
industries are the most highly electrified, and the new 
industries are almost 100 per cent electrified. 

Even among those industrial plants that produce heat 
or fuel as byproducts, require process steam, or own 
private water-power sites, the trend is toward elec- 
tricity for getting the power to the work to be done. 

The most important effect of electricity on industry 
is the concentration of manufacturing plants in large 
industrial centers. Early plants were established at 
water-power sites or in parcels along streams to utilize 
several small water-power sites. The products of low 
unit value, requiring large amounts of power, were long 
considered unfeasible except by virtue of waterwheel 
power. Now the small water-power sites have been con- 
centrated into fewer heads and are driving large hydro- 
electric stations tied in with steam plants. The various 
enterprises are fewer and larger and are located in 
advantageous centers. It has often happened that sev- 
eral industries along a stream have pooled their water- 
power rights, reclaimed the power formerly lost between 
plants, organized a power company, received ample 
power for their own uses, and marketed an equal amount 
of power. 

Another consideration is in regard to the change 
in the personnel of industry. The little mill town is 
passing. Men and women find employment in large 
towns and cities where they can live broader lives. 


PROCESSES REVOLUTIONIZED 


Electric power has revolutionized processes and made 
possible great concentration of power under the control 
of a few workers. A man havng the power of 10,000 
men under his hand must be inspired by his command- 
ing position, as compared to one who labors only with 
the power of his own hands. It is said that electric 
power is the greatest single factor in the shortening of 
the working hours of American industrial employees. 

An angle from which we might view this general 
subject is that of the release of space and capital for 
application to production. Purchased power, particu- 
larly, nas made possible the utilization of almost every 
foot of plant for production. Capital investment, over- 
head, and operation cost are heavy items incident to 
power-plant equipment. These items are obviated by 
purchased power and millions of dollars, that would 
otherwise be tied up in inefficient production of power, 
are made available for direct production. 

Conservation of our natural resources is a valuable 
function of electricity. A vast amount of water power 


: Abstract of a paper presented at the meeting of the American 
Society of Mechanical Engineers at Erie, Pa., June 3. 


has been utilized, with consequent saving of coal, and 
by concentrating steam power production in gigantic 
stations, the coal requirement per horsepower has been 
reduced as much as fourfold. 


PRODUCTION ACCELERATED 


The ways in which production has been speeded up 
are so numerous and divergent that we can dwell on 
only a few of the outstanding instances. Electric drive 
has pushed up production in all branches of the paper 
industry. Waterwheel-driven pulp grinders have been 
replaced by motor-driven grinders utilizing 2,800-hp. 
motors, occupying only one-tenth of the ground space and 
requiring only one-seventh of the labor formerly used. 

Wood working in all its details, from logging and 
yarding to the manufacture of the finest wood products, 
has been speeded up. 

An abrupt change of thought brings us to the effects 
of electric-arc welding, the growth of which has been 
so rapid and far reaching that most of us are as yet 
unaware of its scope. 

Electric heat has lately come into prominence in 
manufacturing, and wherever it is used the result is 
speeding up of the process, coupled with better results 
and reduced maintenance costs. 

If power is delivered more cheaply at the place where 
useful work is done, the costs are naturally reduced. 
If the aluminum and ice industries are excepted, the 
cost of power runs from 4 to 6 cents per dollar’s worth 
of product. A change of 25 per cent either way in 
power cost would, therefore, affect total cost but little. 
The summation of the less tangible advantages of elec- 
tric drive is of far greater importance. 

In mining, large power shovels are used for strip- 
ping overburden. Electric power has reduced the cost 
per cu.yd. and greatly reduced maintenance cost. This 
is due to the faculty of electric drive of minimizing 
shocks and strains, thereby cutting down wear. 

Oil-well drilling and pumping illustrate the impor- 
tance of what at first seem to be secondary considera- 
tions. Greater continuity of service, less capital 
investment, less fire and personal hazard probably in- 
fluence more owners than cost per foot drilled or per 
gallon pumped. 

Steel mills are among the greatest users of electric 
power. They have been able to reduce production cost 
through its use by doing things at rates and in ways 
that were formerly impossible. 

Examples without end could be cited to show the 
inconspicuous ways in which electric power has re- 
duced production costs. 

By the application of electric drive location and plant 
plan are freed from the old limitations, living conditions 
and general welfare of personnel are improved, capital 
and space are released for direct manufacturing opera- 
tions, coal and oil are conserved, output per unit of 
space and per man-hour is increased, and production 
costs are lowered. 
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Time Saving Devices ina 
Texas Railroad Shop 


By Frank W. Curtis 


Western Editor, American Machinist 


Machining crosshead guides—Gage for centering tires 
—Cutting teeth in quadrants—Planing fixture for shoes 
and wedges—Shearing attachment for a spring-bander 


neglected by the Fort Worth & Denver City Ry. 

Co. at its Childress, Texas, shops, is evidenced by 
the various labor-saving devices to be seen in the shops. 
Crosshead guides are machined in pairs to insure uni- 
formity of size. The holding devices for planing, grip 
the work from each end, permitting the machining of 
three sides in one set-up, as illustrated in Fig. 1. 
Screws set at a 2-deg. angle, hold the work down on 
parallel blocks under the guides. 

The caliper gage, illustrated in Fig. 2, facilitates the 
setting up of tires in boring mills, permitting a rapid 
measurement to be made to check the concentricity of 
the work in relation to that of the machine table. The 
device consists 


Ti the adoption of practical ideas has not been 


center casting at the bottom of the machine. In use 
after the first tooth-space has been cut, the quadrant is 
indexed by moving it until the tooth-space is opposite 
the hole in the angle plate. The index pin is then put 
through the space just cut, and into the hole in the 
angle plate, thus bringing the quadrant into position 
for cutting the next tooth-space. 

The air-operated device, illustrated in Fig. 4, has been 
attached to the flue-cutting machine, as shown. The 
cylinder A, 44 in. in diameter, carries a plunger that is 
connected to the shaft B, operating the machine by 
power instead of by the treadle formerly used. 

For hammer-testing air reservoirs, they are suspended 
in cradles fitted with rollers, as shown at A, and B in 

Fig. 5. To one 





of a plug that 
fits the hole in 
the center of the 
boring-mill 
table, to which 
is attached ad- 
justable tram A. 
With the boring- 
mill table revolv- 
ing slowly, the 
setting of the 
tire can be 
checked and then 
the necessary ad- 
justments can be 
made to bring it 
to a central posi- 








end of each 
cradle is welded 
a light chain, 
while the other 
end has a slot in 
which any one of 
the chain links 
can be locked. 
In use, the chains 
are passed over 
the running 
board, the free 


ends being 
hooked to the 
cradles, after 


which the reser- 
voir bands are 








tion. Not having loosened, per- 
a gear cutter to mitting it to 
cut quadrants, drop into the 
led to the con- cradles where it 
struction of the can be_ rotated 
device illustrated on the _ rollers. 
in Fig. 3, that is Fig. 1—Set-up for planing a pair of guides The use of the 


mounted on a 

shaper. An angle plate is attached to the shaper table, 
to which the work is held by clamps. The top of the 
angle plate has a slot in it slightly larger than the tooth 
space to be cut. Adjacent to the slot is an index pin, 
positioned a distance from the slot equal to the pitch 
of the teeth. The proper radius is obtained by the use 
of bars attached to the ends of the quadrant and to a 


device has ef- 
fected considerable saving over the older method of 
removing the reservoirs entirely, or by suspending them 
from chains. 

A mandrel for reseating safety-valve bodies is illus- 
trated in Fig. 6. The mandrel, attached to the nose of 
the lathe, has a tapered end over which is positioned 
the split bushing A, held in place by a circular spring. 
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After the work has been placed on the bushing, it is 
gripped by tightening the screw B. The device aligns 
the work concentrically with its bore and eliminates the 
danger of making eccentric seats, as would be the case 
if the work were held in a chuck. Connecting-rod grease 
cups, integral with the rods, and having worn threads, 
are closed in by the device illustrated in Fig. 7. The 
device has three rollers, two of which are stationary, 
and one adjustable, so that the cup can be closed the 
desired amount. In use, the device is placed over the rod 
eup after it has been heated by a flame, and is revolved 
by hand, adjusting the independent roller until the 
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threaded hole has been closed sufficiently. The hole then 
is retapped, bringing it to its original size. 

In Fig. 8 is illustrated a fixture used in planing 
shoes and wedges. The shoes and wedges have cored 
countersunk holes by which they are bolted to the fix- 
ture, as shown at the upper right-hand corner, permit- 
ting the machining of all surfaces at one setting, with 
the exception of the driving-box faces. Spring plates 
are sheared to length by the attachment to the spring- 
banding machine shown in Fig. 9. The forging A, con- 
taining the top blade, is keyed to the vertical piston of 
the machine, and the forging B, containing the bottom 
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Fig. 2—Gage for centering tires on the boring mill. Fig. 3—Cutting teeth in a quadrant. Fig. 4—Air- 
operated feed applied to a flue-cutting machine. Fig. 5—Support for hammer-testing air drums. Fig. 6— 
Mandrel for reseating safety-valve bodies. Fig. 7—Device for closing-in worn connecting-rod grease cups. 


Fig. 8—Pianing fixture for holding shoes and wedges. 


Fig. 9—Shear applied to a spring-banding machine 
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Should dimension X be filled in, how- 
ever, intending to save some figuring 
for the machinist, we would immedi- 
ately create a dangerous condition. 
Should the machinist start to work 
from the right to the left for instance 
he would be perfectly justified in 
making the right lug 2.994 in., and if 
he does, the over-all could be 10.994 in. 
which is below requirements. If on 
the other hand he works to 2.998 in. 
and chooses to make the next dimen- 
sion 8.002 in., which would also be 
permissible, he would then have an 
over-all dimension of 11.000 in. and 
the bolt would bind at the right end. 
We would actually court a mistake 
rather than help the man in the shop. 
Should we omit the dimension 8.000 
in. plus 0.002 in. and _ substitute 
dimension Y, equaling 5.002 in. plus 








Fig. 10—Crane truck transporting a pair of wheels 


blade, is clamped to the bed of the machine. The shear 
can easily be attached to and removed from the machine. 
It has effected a saving of time over the previous prac- 
tice of hand-cutting the plates on an anvil, or taking 
them to the boiler shop to be sheared. 

Miscellaneous material is transported around the 
shops by the crane illustrated in Fig. 10. It is shown 
lifting a pair of freight-car wheels about to be taken 
to the machine shop for reconditioning. 


a 
Tolerances and Fits 


By J. C. P. BODE 


MY way of thinking friend Godfrey is certainly 

right in his statement on page 705, Vol. 65, about 

his one-way tolerances. Aside from using standard 

gages, there is the additional advantage of simpler figur- 

ing and less liability of getting into a jam. I also 

heartily agree with him that tolerances should be liberal. 

When it comes to overall dimensions, sometimes s: to 
4 in. is plenty good enough. 


MADE FOoOOoL-PROOF 


There are other angles to be considered, however, 
when talking tolerances, and that is to have your toler- 
ances as well as dimensions start from the correct point. 
In interchangeable mass production the locating points 
must be determined by the way components go together 
and parts must be dimensioned accordingly. They must 
be made fool proof, or we may have a tight fit where 
clearance is required, or we may ask for entirely impos- 
sible combinations. 

Let us assume that we require a bolt in a bracket with 
endwise clearances as shown in Fig. 1. Notice that we 
have 0.002 to 0.006 in. clearance at each point. Fig. 2 
of the bracket and Fig. 3 of the bolt are so dimensioned 
’ that the required condition will always be assured. It 
will be observed that dimension X has been omitted 
and that all dimensions are given from the left end. 
Omitting dimension X is one of the secrets of securing 
the correct fits. 

It can be seen that X could be a max. of 10.998 in. 
minus 8 in., or 2.998 in. or a min. of 10.996 in. minus 
8.002, or 2.994 in. which is perfectly satisfactory. 


0.002 in. and also fill in dimension X 
as 2.998 minus 0.004 in., all of which 
may appear justifiable, we would get into still more 
trouble. For one thing, the bolt might bind at point Z, 
Fig. 2, instead of having from 0.002 to 0.006 in. clear- 
ance. Our trouble would be still greater should we 
dimension the bolt Fig. 3 differently than shown. In 
order to secure a liberal cutting-off tolerance of in. 
and thread length tolerance of in., and a little over, 
the unimportant thickness of the bolt head X, Fig. 3, 








can vary from *« to \} in. Just imagine what would 
happen, should S _ 4) eae a 

we give all our 0002 to 2006 
dimensions from |@”@06~ aly lal dace | a | ll 


the extreme left, 
starting with a 
possible error of 
#: inch. A sim- 
ple rule to re- 
member is to de- 
termine the best 
locating point. 
This depends 
partially on 
manufacturing 
sequences and 
partially on re- 
quired relations 
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of parts when a ats 
assembled. All _ a cn pat gmaiamaes 
dimensions |... saoee uned "| | 
should be given Pewaltd, | | 
from the best 

locating point. by 
Another import- dhe | 
ant rule is to |} 7""~ i “32 OS at e 
leave a dimen- se a <—F ™ 
sion open as at 

X in Fig. 2 and Figs. 1 to 3—Dimensioning 


Fig. 3. This X to avoid errors 
dimension _ will 

be automatically correct if relative requirements are 
studied. If, however, all length dimensions should be 


filled in, we will only be borrowing trouble, as has been 
clearly demonstrated by the examples and illustrations 
given above. 
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THE - FOREMAN’S - ROUND - TABLE 








Applying the Budget to Small Tools 


The following narrative is a “case” presentation of the topic. 
It has been written to involve some of the questions that arise 
in the average shop. For guidance in preparing discussion 
the questions at the foot of the page have been prepared 


<6 AY, Al, what do you think of Williams’ 

S new plan of doling out drills, taps 

and such?” 

“You mean ‘budgeting,’ Ed—that’s the 
new word, you know. We used to figure out 
an allowance for the wife, but now we 
‘budget’ her household expenses, and raise 
hob if she steps over the line, perhaps.” 

“But what’s that got to do with drills and 
taps, Al? If they break, we’ve got to get 
more, or we don’t get out the work.” 

“Sure thing, Ed. If your wife burns the 


beefsteak, you have to buy another or go . 


without. But if she does burn it you know 
she will probably run over the budget. It’s 
the same way with drills and taps. Williams 
thinks you can get the work out with less 
tools. Perhaps he’s right, and he wants to 
find it out for sure. So he allows you so 
many drills and taps per job.” 

“But won’t we lose production by waiting 
for new drills, or by nursing the old one along 
because we don’t want to make out a blue 
ticket asking for more than the budget?” 

“Perhaps we will, Ed. On the other hand, 
perhaps we can make the drills last longer 


by educating the men how to use them right, 
and by reducing the breakage.” 

“He’s charging each department with the 
cost of tools it uses; and if you run over the 
budget he’s going to want to know why. I 
don’t like it, Al. Seems like keeping tabs on 
us too close; like we wasn’t honest.” 

“Perhaps that’s what the bookkeeper 
thinks when the auditor comes to go over his 
books, Ed. Sort of reflects on his honesty as 
well as his ability.” 

“But that’s money, Al.” 

“So are tools, Ed. If you don’t believe it, 
just watch the cost of taps and reamers that 
are charged against you next month.” 

“Don’t think I’m going to like it, Al. I sure 
hate to go begging for a few extra drills.” 

“Williams wants you to have all the drills 
you need, Ed. He’s just trying to reduce 
tool expense by keeping tabs on how many 
extra drills we use each month, beyond what 
we actually need. He seems to feel that 
someone isn’t as careful as they might be, 
and I guess he’s right. Let’s pass the word 
along to the men, and they’ll help along the 
good work. It’s worth trying anyhow, Ed.” 


Is Al's explanation right? Oris Ed right as to its holding back pro- 


duction? Is Williams’ plan along the right line? 


All foremen are urged to discuss these questions. Acceptable letters 
will be paid for. The discussion is not limited to foremen, of course 
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Discussion of Earlier Topics 


Paying the All-Around Man 


HIS question is one that is frequently the cause of 
much heart burning. The better class of skilled 
mechanic is often called upon to use his skill to set up 
or keep in proper order the apparatus which enables 
far less highly skilled operators to earn, on a production 
basis, often as much as double the wage the former is 
receiving on a time basis. The natural resentment 
which such a class of worker feels under such circum- 
stances is undoubtedly a source of worry to many shop 
superintendents. 
A method that has been introduced successfully in at 
least two factories where such a condition existed, may 
be found of interest. In the 


to you as quickly as possible. And if you and Jack and 
Bill are in line for promotion for that job just ahead, 
and each seems to have an equal chance, one good idea 
picked up in a catalog may change the balance in your 
favor. —C, M. Otis, Tool Engineer. 


Is the Company Picnic a Good Thing? 


ET’S plan for the picnic just the same. Suppose we 
let everybody in on it through a friendly letter 
accompanying the pay envelope. Then, give them a 
chance to drop a printed ballot, no name attached, in a 
box, so there will be perfect freedom in voting. If a 
picnic is desired, call depart- 





case of the toolroom hands 
generally, the percentage of 
the earnings over the time 


THE -NEXT -TOPIC 


ment -heads from the shop 
and office to appoint a com- 
mittee, for they know fhe 


various abilities of their em- 





rates of all machine operators 
was taken, and a bonus based 
directly in proportion thereto 
paid according to the time 
rate of the recipient. For set- 
ters-up a bonus was arranged 
similarly, but based only upon | ” 
the earnings of the operatcrs Should jig 
of those machines for which | 
the setter-up was responsible. 
In the case of plant mainte- 
nance men, the bonus was set 
in inverse ratio to the time 
lost due to breakdown and re- 


| 





Consulting the Foremen on 
Tool Design 
QUESTIONS 
and fixture 
submitted to the foreman? 


Or is tt his job to use 
tool designer makes? 


Can the foreman help in jig design? 


ployees. Above all, don’t 
let the affair be run by the 
office or shop executives 
alone. It will be a _ revela- 
tion to find out how well 
informed the shop men are 
designs be on sports and on the most 
popular ways for enjoyment 
of the employees in general. 
A mimeographed letter of- 
fers a chance to get the 
ideas started, with such 
things as sketches of “Bull” 
Durham putting the shot, 


whatever the 








pair, a percentage of time so 
lost to the total number of 
hours worked being struck. Observations over a period 
prior to the time the bonus was put into operation gave 
a satisfactory basis for the purpose. 

The figures upon which bonus were based were posted 
each week, or shown upon the individual pay slip of the 
men concerned. The spirit of co-operation which fol- 
lowed the introduction of this system was most apparent, 
and gave satisfaction to all concerned. 

—STEPHEN C. MILLER, Vice-Pres. and Gen. Mgr. 


Getting Information from Catalogs 


T TAKES a great deal of time to compile a reference 

book, and a lot more time to print it and put it on the 
market. In the meantime progress continues. Natu- 
rally the machine builders are anxious to incorporate 
the new ideas in their machines as soon as possible, 
and the way they tell the world is with their catalogs; 
consequently a catalog is certain to be several jumps 
ahead of a reference book. 

Of course, some ideas get into catalogs that are not 
good, and you don’t méet them in the reference books 
later, but you don’t have to believe everything you see 
in the catalog any more than you have to believe every- 
thing you read in the newspaper. Nevertheless, both 
newspaper and catalog, or at least the great majority 
of them, have the idea to give you the truth, and get it 


“Skinney” Peters mushing 
the pie race, “Natty” Nancy demonstrating the swan 
dive, etc. Don’t forget the ladies on committees, par- 
ticularly if the families are to be a part of the gala 
day. Office members of the committee will be useful 
on the business end, and on such things as arranging 
for transportation. Maximum enjoyment can be had 
if the employees do not suffer the loss of a day’s pay. 
It will be a 50-50 proposition if the picnic be held on a 
Saturday, which is usually a half day, and a full pay 
appear in the next envelope. The company picnic will 
return benefits to both employer and employee, and 
each will enjoy rubbing elbows in a spirit of friendly 
competition. Eventually a bond of fellowship will creep 
in that will make working for a living worth while. 

—D. D, SIMONDs. 


RESENT-DAY methods leave very little time in the 

shop for the men to have any dealings with one 
another except in a purely business capacity. To ap- 
preciate our shop-mates we need to associate with them 
at times when they and we are not under the mental 
and physical strain of our regular work, therefore | 
feel that the need of some provision, such as the shop 
picnic, for this social mingling of shop men is more 
necessary now than it has been in the past, although 
it has always been desirable, for both our families and 
ourselves. —JOHN MARK May. 
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Will Standard T-Slots Help Production? 


TANDARDIZING machines will help production 

more than anything that has been done since the 
introduction of high-speed steel. Recently we bought a 
new milling machine to replace a worn-out one, and the 
T-slots were never even considered. It has cost hun- 
dreds of dollars to work over our jigs and fixtures to 
suit the new machine, and the sad part of it is that 
they will not fit any other machine in the shop. 

Al did not over-emphasize the advantages to be gained 
by standard T-slots. But why stop with T-slots? Why 
not standardize milling machine arbor sockets? Why is 
it necessary to have so many different tapers for lathe 
centers? Just imagine what the saving would be if all 


the lathe centers were standard! 
—WALTER E. SHANNON. 


ERHAPS not the most important, but a factor which 

should not be overlooked, is the viewpoint from the 
drafting room. In many drafting rooms you wiil find 
data sheets which apply only to that company. These 
sheets, where there is much tool designing, usually list 
the milling machines, grinders, planers, and shapers 
with the size of T-slots in each. Where there are no 
such lists, it is up to the draftsman to choose and to 
find out just which machines will be used for each opera- 
tion, and check up the T-slots before designing fixtures 
for any particular part. It is also advisable at times to 
make provisions for possible changes from one machine 
to another. 

Much time would be saved, and the chances of error 
or misunderstanding reduced to a minimum, by the 
standardization of all T-slots on all machines of corre- 
sponding sizes. Uniform data sheets adaptable to all 
companies would then be practical. 

—M. L. RICHARDSON. 


Who Should Go to the Storeroom? 


N OUR plant, material sheets are used, and from these 

both the general and finished stores have to work, 
delivering with their own staffs the whole requirements 
for each batch of machines when notified by the erect- 
ing shop foreman. Somewhat similar arrangements 
exist with the tool store. Jigs and the necessary tools 
for the work are delivered to each machine as required. 
Where drills or cutters are likely to require regrinding 
before completion of the job, these tools are delivered 
in duplicate. This method has shown a saving, par- 
ticularly with form tools and milling cutters, as pre- 
viously pieceworkers would enter the time lost in wait- 
ing upon grinding as day work, thus adding to overhead 
much idle time. The idle time of operators saved pays 


for the extra tools many times over. 
—F. P. Terry, Jreland. 


Is the Repetitive Operation to Be Avoided? 


EPETITION of operations is a necessity in a large 
shop because there is a class of men who dislike 
change, and who are only happy doing work with which 
they are thoroughly familiar. Moreover, this usually 
means for them a definite income which may be lessened 
if a change is made. Also, there is a large number not 
mainly interested in their work, but in something quite 





different, and who must getaliving somehow. For such, 
repetition is a boon. But a foreman should be careful 
to see that his mentally active men are not chained to 
such jobs. As regards accidents, my experience is that 
any damage caused by dreaming is offset by the repeti- 
tive worker’s familiarity with his machine and tools. 
—JAs. E. JOHNSON, Inspector, England. 


| pele men, after being transferred from so-called 
monotonous jobs to some of more variety, ask to 
be put back. When this request is made, it is possible 
that the men have become so thoroughly accustomed to 
the repetitive work that their habits are fixed. Yet 
human nature, it seems, does demand more variety than 
the repetitive operation can afford. It should be the 
task of industry to adjust the worker and the job at a 
time when such adjustment is possible, before habits 
become too fixed, —E. J. SAMPSON. 


Hiring Back the Fired Workman 


HE cost of training a man in the methods and 

products of a shop is quite an item, and should be 
taken into consideration when there is an application 
for employment from a fired workman who has eaten 
his piece of humble pie and expressed a willingness to 
abide by the rules of the shop. 

As Al says, it was a business proposition. The com- 
pany gained as much, if not more, than the man em- 
ployed. The golden rule, or ethics, or sentiment, or 
whatever it may be called, is not out of place in the 
shop, but it must not be one-sided. Too often, the 
management seems to expect all the co-operation, the 
giving in, the living up to a code of ethics to be done 
by the man in the shop. This will not work out in the 
end. When all is said and done, 50-50 is the fair, 
square thing. 

By all means iet the Grogans have a chance at their 
old job, and give the little Grogans a fair chance for a 
happy home, and at the same time cash in on Grogan’s 
knowledge of our methods and product. 

—GEORGE R. MILLER, Head Millwright. 


L IS not soft-hearted. Just because he had to fire a 
man doesn’t mean he should hold a grudge against 
him. If a man has been discharged because he is a 
trouble maker, it would be better not to hire him back; 
but in a case like this one, the fact that the man was 
shown that the shop could get along nicely without him 
is going to make him more amenable to discipline. Far- 
seeing leaders are now engaged in educating their ex- 
ecutives and foremen to see the value of such sentiment 


toward the human factor in industry. 
—THOMAS M. GARRY, Foreman, 


OTHING but ill can come of taking back the man 
1 justly discharged; doing so, weakens the fore- 
man’s grip, if he discharged the man. Certain excep- 
tions to the hard and fast rule may be noted. The man 
may have been an innocent member of a group guilty 
of some breech, but his inuocence. should be proven 
before he is taken back. Again, there are instances 
where an executive has erred in discharging a man or 
in placing the blame, or the man may have happened in 
the way at a moment when the executive had a fit of 
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temper that sought an outlet. Both exceptions are so 


rare as to constitute no problem. 

The one exception which should be viewed favorably 
is that of the man who is taken back some years after 
his discharge. If he applies for a position, the chances 
are very much that he has knocked around a good bit, 
suffered some, learned a good deal about the trade and 
methods in other shops, and truly sees that his discharge 
was a just one. He should make a good and loyal 
employee. —DOoNALD A. HAMPSON. 


ANY a man has never been able to make a showing 
commensurate with his ability until he has gone 
through some trying times, either self-imposed, or 
through the acts of others. While there are probably 
plenty of men who have not been fired, I doubt if there 
is any man who has not conducted himself at some time 
in ways that would justify his employer in firing him. 
Al was not soft-hearted; neither was he hard-hearted. 
He was just reasonable. The man who is trying to 
reform should have all the encouragement that a fore- 
man can consistently give. I think Al did right in 

reinstating the man under the circumstances. 
—JOHN MARK May. 


O DISCHARGE men and then blacklist them is 
rather severe punishment, especially if they have 
proven their ability as capable mechanics. There are 
bound to be cases where the foreman will have no other 
alternative than to discharge, and if he is liberal in his 
views he will make a notation that he discharged the 
man because of his attitude and will recommend that he 
be allowed to re-enter the employ of the company later. 
This will not hurt the foreman’s standing in the 
department, as it will show that he is not afraid to let 
a good man go, and that he intends to “boss” things 
himself. The men who re-enter the employ of the com- 
pany under such circumstances will have to bear the 
brunt of everything, as they will be ridiculed more or 
less by their fellow workmen. —BENJ. C. THOMAS. 


Do We Buy Labor or Production? 


L HITS the mark when he says: “It isn’t the wages 
that counts—it’s what the machines cost to pro- 
duce.” But the fact that high wages are paid in the 
automobile industry does not necessarily imply that the 
workers in that industry put out a greater effort than 
those engaged on machine tool work. As a matter of 
fact, repetition work frequently requires less effort and 
skill. 

Where wages are low there is not the incentive to 
install expensive machinery in order to save on labor; it 
looks so much like spending a pound to save a penny, so 
that development is retarded, and incidentally, high costs 
are maintained. High wages and efficient machinery is 
a better combination than low wages and any machinery. 

—A. F. GUYLER, England. 


Getting New Blood in the Shop 


HE introduction of new blood into any shop is 
bound to improve it. Taking men from the ranks 
and promoting them has two bad effects. First, the 
men do not have the same amount of respect for some- 
one who has grown up with them as they have for a 


stranger. This has a tendency to lessen discipline, as 
the men are inclined to be too familiar with the man 


in charge. Second, the policy of promoting men has a 
tendency to form cliques, which is the worst condition 
possible. 


It is in the department where the majority of the 
men have been for years that the new boss must be a 
diplomat to get hold with the least amount of friction. 
He has several factors to contend with, the first of 
which is the gang of old shop mates, who, because of 
long employment, and familiarity with the old boss, 
have exercised certain small privileges, gaged accord- 
ing to the amount of nerve they possess, and the drag 
they had with him. These men are decidedly antag- 
onistic, not that they doubt the new man’s ability, 
but because it looks as if their little privileges would 
be curtailed. Other factors, such as unfamiliarity with 
details of methods of procedure and location of tools, 
make conditions hard for the stranger to take charge 
in a department. Eric HAWTHORNTHWALTE. 





Arguing with the Big Boss 


HE first duty of a foreman should be to familiarize 

himself with the policy of the company that employs 
him. If he cannot adjust himself, he should resign. In 
the case mentioned it is my personal opinion that the 
foreman had little comeback when the Big Boss ques- 
tioned the advisability of planing driving boxes one at a 
time. On the other hand he should have been criticized 
for planing bronze lined driving boxes at all. On page 
693, Vol. 66, of the American Machinist, is illustrated a 
method of handling this particular type of work in the 
modern railroad shops. But to get back to the question. 
His proper course would be to go into conference with 
the Big Boss, thrash the whole situation out with him, 
and by practical demonstration show the merits of the 
proposed method over the former method of handling 
this work. —E. C. GAINES. 


How Do Mutual Aid Societies Help? 


E HAVE had a mutual aid society for the past 25 

years, during which time about $20,000 has been 
distributed to maintain hospitals and relieve distress. 
It depends upon voluntary subscriptions collected weekly, 
the management giving permission for the shop clerk 
to collect. Other sources of income are collection boxes 
used at the factory gates, an annual flag day, and an 
annual grant from the company. 

A committee, representative of each department, con- 
trols the fund, it being the duty of each member to 
report cases of distress in their department to the sec- 
retary. Special printed forms to state the facts in the 
case are used. All information is treated as confidential. 
At the end of each year the committee allocates various 
grants to hospitals, homes, and orphanages, in return 
for which they have letters of recommendation for treat- 
ment at considerably reduced rates. Any person con- 
tributing to this fund obtains these concessions on appli- 
cation to the department representative. I would be 
pleased to send a booklet on the way in which our society 
is run, should anyone so desire. 

—C,. L. Henry, Foreman, England. 
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Ideas from Practical Men 





The department, “Ideas from Practical Men,” is de- 
voted to the exchange of information on methods useful 
to the machinery industries. Its scope includes all divi- 
sions of the metal-working industry, from drafting 


room to shipping platform. Descriptions of methods 
or devices that have proved their value are carefully 
considered, and those published are paid for. The rates 
are from five dollars upward, according to their merit 
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Vacuum System for Handling Sheet 
Steel in Press Work 


By P. J. EDMONDS 


Westinghouse Electric & Manufacturing Co. 


A vacuum system in operation in the metal stamp- 
ing department of the Westinghouse Electric and Manu- 
facturing Co., East Pittsburgh, Pa., provides an 
economical and effective means of handling sheet steel 
for blanking the laminations for electrical apparatus. 
This system eliminates the former necessity of having 
a man in the rear of the press to pick up the sheets 
and push them into place for the operator. Over 
2,500,000 lb. of raw material per month is handled, and 
it is evident that a considerable saving is effected in the 
cost of producing laminations. 

The equipment required is located in the center of 
the shop and occupies a floor space of 36 sa.ft. It 
consists of a small vacuum pump, having a cylinder of 
9x6 in., driven by belt from a 15-hp. motor. The pump 
is capable of creating 21 in. of vacuum and is of suff- 
cient capacity to serve 125 punch presses. Pipe lines 
are connected directly from each machine to the main 
feeders, which are connected directly to the pump. 

Details of the vacuum device for pulling sheets for- 
ward between the dies are shown in Fig. 1. A vacuum 
is made when the cup on the end of the device comes in 
contact with the sheet material. The device with a 
single handle, not shown, is designed for pulling sheets 
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Fig. 1—General arrangement and details of 
double-handled vacuum device 

















Fig. 2—Operator pulling sheet into position for blanking. 


Fig. 3—Sheet about to be pulled forward from pile 
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up to 184 in. wide. The double-handled device is used 
for pulling sheets above this size and up to 39 in. in 
width. A vacuum device of this size has sufficient ca- 
pacity to pull a sheet weighing 30 to 40 lb. Both types 
are operated by pressing the valve that opens the 
suction. 

Either type, when in use, has a -in. fiexible metal 
hose, about 36 in. long, connected from the device to 
the pipe line at the press as Fig. 2 shows. 

By means of a traveling crane, the material is placed 
on the stand in the rear of the press, and the load is 
adjusted for height by means of the jack A, shown in 
Fig. 3. The vacuum device used to perform this opera- 
tion is of the double-handled type. In this view it will 
be seen that the operator has already pressed the con- 
trol valve in the handle with his thumb and has picked 
up a sheet and is ready to pull it forward between 
the dies. Fig. 2 shows the operator having already 
pulled the sheet into position for blanking. Men soon 
become very skillful in handling these devices. On this 
particular operation, in about 8 sec., the operator takes 
hold of the vacuum device, opens the valve, picks up 
a sheet 25 in. wide by 100 in. long, weighing about 10 
lb., and pulls it between the dies into the proper loca- 
tion for blanking. 

—_ 
Application of a Circular Forming-Tool 
By B. J. STERN 


An application of a circular forming tool to internal 
work is shown in the drawing. The job consists of fin- 
ishing a form inside of the brass casting shown by 
the dot-dash lines. An ordinary three-jawed chuck 
is used for holding the casting in a hand turret lathe. 
The holder A has a round shank B to fit the hole in 
the turret, and is machined in front to a dovetail to 
carry the slide C. Movement of the slide is controlled 
by the lever D. Slide C is faced off at an angle of 30 
deg., and upon this face is clamped the circular form- 
cutter E, being secured by a shoulder stud and nut. 
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Circular formed-cutter adapted to internal work 


The cutter is formed at its periphery to suit the shape 
required, the fact that the cutter is set at an angle of 
30 deg. being taken into consideration in laying it out. 
In operation, the turret is brought forward against 
a stop. The cutter is then brought into position by 
pulling on the lever D. The depth of the cut is regu- 
lated by the stop H at the top of the holder. After 
the cut has been completed, the operator releases the 
lever, and the spring J brings the cutter away until it is 
clear from the work, when the turret can be withdrawn. 
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A Rigid Grooving Tool 
By JOSEPH DASHNER 


The machine beds shown on the planer in the accom- 
panying illustration require slots & in. wide by 4 in. 
deep in both the Vs and the flat ways. The tool here 
shown in one of the side heads of the planer cuts both 
grooves at once, before the castings are removed from 
the setting in which the ways are planed. 

The holder consists of a bar of tool steel of rectangu- 
lar section, through which two holes are drilled and 

















Rigid double-grooving tool 


reamed to fit rather closely over the binding bolts in 
the clapper. At first glance it would seem that these 
holes ought to be slotted out to ene side of the bar, so 
that the holder migh be placed and removed without 
taking off the nuts and binder, but as maximum rigidity 
of the tool is a prime essential, it was not thought best 
to do so. 

Further, to insure rigidity and eliminate chattering of 
the tools in action, the back of the holder where it bears 
upon the bearer strips of the clapper is channeled to a 
depth equal to the difference in height between the 
clapper itslf and the sides of the clapper-box, so that 
the holder thus has a bearing not only upon the clapper, 
but upon the box at either side, thus doing away with 
all possible unsupported overhang. 

It will be noticed that the lower tool-blade is supported 
by a V-shaped projection from the side of the holder, 
corresponding in shape to the V-grooves of the ways, 
so that there is no more overhang in this tool than in 
the upper tool working upon the flat ways. The tools 
are standard cutting-off blades and are spaced 10 in. 
apart in the holder. 

en 
Greasing Device for Connecting-Rod 


Bushings 
By GEORGE H. FELTNER 


Locomotive connecting-rod bushings of the floating 
type, have a large number of holes in their walls that 
must be filled with grease prior to assembly in the rod. 
Greasing these parts by hand is a time-consuming opera- 
tion, due to the number of holes to be filled. To over- 
come some of the handwork, the greasing device illus- 
trated has been built at the Missouri-Kansas-Texas 
shops, Waco, Texas. 

The device consists of an 8-in. air cylinder, to the 
plunger of which is connected a plug corresponding in 
size to the bore of the bushing. The bushing is placed 
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Greasing device for floating bushings 


on a plate and filled with grease, after which the plug 
is pressed into the open end of the bushing, forcing 
grease through the holes as shown. The protruding 
ends of the strings of grease are then squeezed into the 
countersunk portions of the holes by hand. Any grease 
remaining in the bore of the bushing is removed and 
re-used. The operation requires from 14 to 2 min. for 
completion, depending on the size of the bushing. 


Ee 
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Facing Bar for a Difficult Job 


By E. J. BERRY 





The facing bar shown in the illustration was designed 
to finish the faces of the bosses for an idler gear 
located in a pocket deep in a gear case. It is imprac- 
tical to reach these bosses in order to machine them 
in any manner except through the hole. Furthermore 
the rough casting has a tough scale on it, adding to 
the burden of the cutter. 

The bar has a taper shank that is taper pinned to 
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Facing bar, cutter, and work 
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the spindle of a horizontal boring machine. Through 
the center of the bar runs a push rod operated by an 
air cylinder on the rear end of the spindle. The purpose 
of this is to grip and release the cutter bit, which is 
inserted in the bar after it is passed through the cored 
hole in the work. 

Two cutters are used, one for roughing and one for 
finishing. The former only is shown in the sketch. 
The front face of the roughing bit is milled, as 
indicated by the dot and dash circle, to give it rake 
when cutting in either direction. One end of this bit 
has converging side faces while the other end has 
diverging side faces. This design, for getting under 
the scale gradually, was found to add greatly to the 
life of the cutter. The finishing bit has radial cutting 
faces with no nicks. 

Due to the quick operation of the air push-rod and 
to the fact that the bit may be inserted in the bar, no 
matter at what angle it comes to rest, the operation of 
the bar is rapid, considering the difficulties involved. 
The narrow space between the bosses in the rough cast- 
ing made it impractical to use a draw counterbore. 





Use of Pyrometer to Determine 
Hardening Point of Steel 
By ARTHUR F. HANLEY 


In the majority of cases, steel is hardened by one 
of two methods when regular production methods are 
not used. The two methods generally used are the color 
test, commonly used by blacksmiths, and the compass 
test which still leaves a great deal to be desired. 

Often, however, it is desirable to know the exact 
temperature at which a particular piece of steel will 
become very ,,, 
tough. In this 1% 
case the follow-  |3331 
ing method may _ ‘60 


1500 + 
be employed to  jao+-- - 





determine the (| 
desired critical ,.1100 

- ® 1000 
hardening tem- ?,,, 





perature. First, 800 
obtain a pyrom- a 
eter designed to pa 
read at least 50 
2,200 deg. F., ‘% 
complete with 

its leads and 
fire-end. Remove 
the fire-end from 
the pipe cover- 
ing so that the thermocouple can be used bare. Wire the 
welded ends of the thermocouple firmly to the sample of 
steel, and bury it in a well banked forge fire. Turn on the 
draft and slowly heat the steel nearly to a white heat, 
taking the pyrometer readings every 30 sec. When the 
sample of steel is nearly white hot, quickly remove it and 
the fire-end from the fire and bury them in powdered 
mica or asbestos, so that the sample will cool gradually. 
Continue to take readings until the temperature of the 
sample is down to at least 1,000 deg. Fahrenheit. 

By graphically plotting all the readings in a manner 
similar to the accompanying diagram, two flat places in 
the curve will be noticeable. The first flat place indicates 
where the sample absorbed heat without a rise in tem- 
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Graph showing decalescent and re- 
calescent points of a steel sample 
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perature—the decalescent point, and the second flat place 
to where the sample of steel gave off heat without a 
decrease in temperature—the recalescent point. Now 
that the critical temperatures for rendering the steel 
very tough have been determined, other pieces of this 
same steel may be safely quenched at any point between 
the two critical temperatures, as indicated by the dia- 
gram. The uniformity of results obtained after deter- 
mining the critical temperature, more than justifies the 
small expenditure of time required to produce the 
information obtained by this test. 
cndittenatitiaiiatiamte 


Sensitive Stops for Jigs and Fixtures 
By P. A. NEWMAN 


When designing a jig or fixture, means must be 
provided to locate therein the part to be operated upon 
with definite relation to a certain face, boss or other 
feature of the part, and when such feature is variable, 
as is the case with castings, forgings, or stampings in 
an early stage, adjustability of the means employed is 
essential. 

There are many ways of effecting the desired end, 
the majority being screw- or spring-actuated, but nearly 
all of them have the same unsatisfactory lack of definite 
control over the pressure applied to bring about the 
desired relation. The most common method, possessing 
the twin merits of economy and simplicity, employs the 
plain screw and locknut, but wherever the screw is posi- 
tive there is danger of distortion and consequent dam- 
age to the part, and in addition the application of the 
lock almost invariably induces a secondary movement. 

The two simple assemblies shown in the accompany- 
ing illustrations have functioned very satisfactorily. 
That shown in Fig. 1 fulfils the requirements as to sen- 
sitiveness and adjustability to pressure within definite 


























Fig. 1—Stop screw with spring adjustment. Fig. 2— 
Stop with differential or screw adjustment 


limits, and is locked by the same movement that adjusts 
it to the work; while Fig. 2 has the advantage of a 
wider range of adjustment but lacks the advantage of 
simultaneous locking. It can be set, however, to a more 
sensitive adjustment. 

Referring to Fig. 1, the screw A is made a smooth 
turning fit in the wall of the jig or fixture, while the 
knob B is fitted somewhat more freely to the screw. 
The strength of the spring L should be sufficient to 
lock these two parts together so that they will turn as 
one piece until the screw meets the resistance of the 
part to be lecated, when further movement of the knob 
causes the latter to turn on the screw until it contacts 
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with the wail of the jig and locks the screw in position. 

In releasing, the action is reversed; the first turning 
movement breaks the lock and—the pressure of the 
spring reasserting itself—continued turning withdraws 
the screw. The strength of the spring C should be in 
relation to the weight or resistance of the part to be 
operated upon. By means of the short plug D, threaded 
into the knob B, the pressure of the spring can be 
regulated. 

The type shown in Fig. 2 depends upon the frictional 
resistance as set in the toolroom to slip against the 
final resistance when the screw meets the work. The 
two parts EF and H are made a good fit on the screw 
and, either by means of a finer pitched thread as shown 
in the upper half of the sketch or by the use of fillister 
head screws as shown in the lower half, the clearance 
in the threads is taken up, compelling the three parts 
to turn as one until the screw meets with sufficient 
resistance to overcome the grip. 

If the fillister head screw adjustment is preferred 
there should be a dowel to prevent the threaded plug 
from turning in the large nut and thus varying the 
grip. If the threaded plug is used it is advisable 
to make the differential 2 to 1 in the threads of the plug 
and screw. 

occinnniabiitiiieiainintucain 
A Compact Drawing Board 
By N. RICHARD 


For the man who has occasion to make sketches or 
small drawings in the shop or at home, an ordinary 
drafting board with its T-square and triangles, even 
though it be of small size, is a distinct inconvenience. 
He can reduce his equip- 
ment to two pieces if he will 
take an ordinary small 
drawing board and screw 
strips of hardwood along 
the top and edge as illus- 
trated. A single piece of | 
celluloid of rectangular | 
shape, and having 60- and 
45-deg. cut-outs as shown, 
can be substituted for the 
T-square and triangles. It 
can be graduated if so de- 
sired. The paper can be held A compact drawing board 
in position either by thumb 
tacks or by adhesive tape. The celluloid rectangle is 
used by holding it in contact with one of the hardwood 
strips, either at the top or side. 








To Hold Thin Disks on Magnetic Chuck 


By HENRY SIMON 
Jena, Germany 

Thin disks, washers, and narrow rings are not held 
very strongly by the magnetic chuck for the reason that 
there is not sufficient mass of metal in them to properly 
absorb the magnetic lines of force induced by the chuck, 
and various expedients have been adopted to assist in 
holding them against slipping and turning about under 
the grinding wheel. Among such expedients are thin 
parallel pieces with V-shaped notches in their adjacent 
edges, as shown in the accompanying illustration. 

An excellent material from which to make these pieces 
is the thin ground, flat stock now to be obtained on the 
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market. The material should be somewhat less in thick- 
ness than the parts to be ground. If they are intended 
to be used repeatedly it is well te harden and temper 
the pieces and to grind them flat and parallel before 
using them. 

If there are many of the disks or similar parts to 
be ground at one time, the holding pieces may be made 
of any length within the longitudinal dimension of the 





























Auxiliary plates for the magnetic chuck 


magnetic chuck, and the notches can be spaced as 
closely as the diameter of the parts to be ground will 
warrant; in which case, however, it is very important 


to make the angles and depths of the notches exactly . 


alike, else not all of the pieces will be held. 

The firm, four-point contact presented by the angular 
surfaces of the notches, augmented by the additional 
magnetism conducted to the work by reason of its con- 
tact with the holding pieces, will in most cases overcome 
any trouble because of slippage. 





Suggestions for the Sensitive Drill Press 


—Discussion 
By J. HoMEWwooD 


On page 541, Vol. 66, of the American Machinist, 
Arthur Silvester points out some of the disadvantages 
to be encountered by having a knurled collar on the 
spindle of the sensitive drill press, as was suggested 
by me on page 27 of the same volume. Inasmuch as 
the kind of jobs to which Mr. Silvester directs attention 
are rare, I still feel that the advantages to be derived 
from the presence of the collar are greatly in excess 
of its drawbacks. 

In the case of the high-speed drill press, the average 
toolmaker is constantly changing drills, counterbores 
and similar tools. The time-killer would experience no 
displeasure at having to wait for the spindle to stop, 
reaching for the wrench and hanging it back on the 
hook again after using it, but the go-getter—the man 
who is anxious to do and be finished with his work— 
grabs either the spindle or the drive pulley at the top 
with one hand while he releases the drill and sets in 
another with the other hand. 

It is not necessary to hold small drills as tightly as 
larger ones, and often the grip of the hand is sufficient 
for the purpose without resort to the wrench. How- 
ever, since the idea was not intended to cover a 
multitude of manufacturing sins, let us make everybody 
happy by having the collar easily removable, so that it 
may be taken off without difficulty when necessary. 
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Practical Shop Problems 











Questions of a Practical Nature will be answered 
in this column 


Suggestion for a Taper Shank Standard 


By H. M. DARLING 
Secretary and Mech. Eng., Bicknell-Thomas Co. 

During several years experience making tapping at- 
tachments, and for the past year making back facers, 
I find that many users of these tools find that they 
pull out of the machine spindles. 

On the larger sizes it is common to drive a key 
through a slot in the shank, and in the drill press spin- 
dle, but on the smaller sizes most people put a setscrew 
in the spindle, and grind a flat on the shank of the tool 
so that the pressure or vibration will not loosen it. 
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To overcome this trouble, we are grooving the shanks 
of all such tools to the dimensions on the accompanying 
illustration and table. Wouldn’t it be well to give this 
matter a little publicity, and arrive at a standaru shank? 


Silicon in Steels 


Q. What is the effect of silicon in steel, and what are 
the principal uses of silicon steel? 


A. We are largely indebted to one of the steel pro- 
ducers for the following answer to your questions: Until 
quite recently there was a decided prejudice against 
silicon in steels, and it was usually thought desirable 
to keep the silicon content of steel as low as possible. 
However, it was recognized that silicon helped to elimi- 
nate blow holes in steel castings, and about 0.25 per 
cent was added to steel for this purpose. Silicon raises 
the strength of steel, but increases the brittleness, and 
when the silicon content is increased to about 6 per 
cent the steel becomes as brittle as cast iron. 

Silicon is a non-metal of the same chemical group as 
carbon. When added to steel it acts in much the same 
manner as carbon, that is, it unites chemically with the 
iron and forms silicides. Silicon has been found to 
give best results when added to steels containing chro- 
mium or certain other alloying metals. When chromium 
and silicon are both present in the steel they act to- 
gether in a powerful manner, adding toughness as well 
as hardness to the steel. Chrome-silicon steels have 
high wear-resisting qualities, and remain tough at ele- 
vated temperatures. They have also great rust-resisting 
properties. It is safe to say that silicon will in the 
future be used to a much greater extent in all classes 
of steels, including tool steels. 
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Employee Pension Plans 








The purpose of the pension system is the retire- 
ment of the superannuated employee on an eco- 
nomically secure basis. Without a pension plan, 
relief to impoverished retired employees must neces- 
sarily constitute a measure of charity. Under a pen- 
sion plan which provides a definite retirement income 
to each employee according to a formula, there is 
obviously no favoritsm and no discrimination. Under 
a pension plan of the contributory type, it is possible 
for the employer to provide a minimum retirement 
income, sufficient to meet the needs of the least provi- 
dent employee, and at the same time provide a means 
whereby the thrifty employee may obtain an adequate 
and additional reward for his services. 

At the present time pension plans may be con- 
sidered to be of four general types: Informal, formal, 
actuarial, and underwriters’. The older plans are 
usually of the first two types. The informal plan is a 
form of benevolent system under which the employee 
is retired at the employer’s discretion at an amount 
which the latter deems commensurate with the em- 
ployee’s social status and previous earnings. 

The formal pension plan lays down fixed rules for 
the retirement of the employee, but under it the 
employer may deny all legal obligations. The cost of 
this type of plan is usually borne as part of the active 
payroll. Another form of the plan is where the em- 
ployee contributes a portion of his salary, which is 
generally matched by the employer. 

The actuarial plan is a mutual self-insurance, 
which is financed entirely by the employer or jointly 
with the employee. Under the guidance of an actu- 
ary, an attempt is made to set up an adequate reserve 
to meet liabilities as they accrue. Often the funds 
are entrusted to an agency apart from the company. 
Under this plan the employer, or the employer and 
employee jointly, takes the responsibility for admin- 
istration and carries all risks of payments and inter- 
est yields on invested funds. 

The underwriters’ plan is offered by insurance com- 
panies in several forms. One of these consists in 
the purchase by the employer of an annuity for each 
employee at the end of every service year, the cumu- 
lative effect of these annuities constituting the pen- 
sioner’s income. The accumulation of annuities 
continues until the employee becomes eligible for pen- 
sion, whereupon pension payments begin. In case of 
death. or termination of employment payments made 
revert to the employer. When the employee also con- 
tributes to the plan such contributions revert to the 
employee or his estate. Under another plan, the em- 
ployer, or employer and employee jointly, purchases 
small annuities outright and delivers them to the em- 
ployee concerned on the completion of each year’s 
service. Annuities purchased on this basis are the 
property of the employee, and are payable when he 
reaches the pension age, regardless of when his em- 
ployment terminated. To make provision for em- 
ployees who have already completed long service in a 


company the insurance companies sell annuities to 
cover back service. These purchases may be funded 
over a period of years. Other varieties of under- 
writers’ plans include death and total disability. 


CosT OF PENSIONS 


Two factors that affect the ultimate cost of a pen- 
sion system are the expense of administration, and 
the interest return on invested funds. The rates 
charged by one large insurance company contemplate 
an administrative cost of 10 per cent of pension pay- 
ments. In case the administrative costs are less such 
savings revert to the employer, and a guaranty is 
given that this cost shall not be exceeded. Some 
employers feel that they can administer a pension 
fund more economically than an underwriter, but it 
should be remembered that all of the expenses of 
administration are borne by the employer, even 
though they may not appear on the books as such. 

In instances where pensions are paid as a part of 
the current payroll, interest has no effect upon the 
cost of the pension, as there is no investment for 
pension purposes. Under this method, the retirement 
of an employee 65 years old, who has completed 40 
years of service, and who receives a pension of $400 
per year would cost the employer little more than 
$4,800, the life expectancy at 65 years being approxi- 
mately 12 years. In instances where the pension 
is purchased from an insurance company in the form 
of an annuity, compound interest reduces the cost. A 
single premium annuity bought for an employee of 
65 to pay such employee $400 per year for the rest 
of his life costs about $3,800. In order to avoid a 
heavy burden to the employer the pension obligation 
for this employee can be met by setting aside $32.45 
each year during the 40-year period of employment. 
The total cash outlay in this instance is only $1,538, 
and it is spread over a long period. The ultimate cost 
of a pension system is lowered, moreover, by the 
effect of labor turnover and mortality. When an in- 
surance company administers the pension plan, the 
funds accumulated for an employee who leaves the 
service is credited to the account of the employer. 

Retirement ages range from 50 to 70 years, 65 
being preferred. Usually there is provision for a 
minimum and maximum age, retirement being vol- 
untary at the minimum age but compulsory at the 
maximum age. The maximum hiring age varies from 
30 to 64 years, 45 being preferred. Length of serv- 
ice required varies from 5 to 45 years, the majority 
ranging from 15 to 30 years. Earlier plans based 
pension -amounts upon a percentage of the salary 
earned during the last few years of service, but ex- 
perience has shown that accurate forecasts of salaries 
cannot be made years in advance. Modern pension 
plans seek a mathematical relationship between cur- 
rent deposits and future pensions by basing pension 
payments upon the employee’s earnings during the 
entire service period. 


Abstracted from a report of the Committee on Industrial Relations, National Metal Trades Association 
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Technical Abstracts 








Embrittlement of Brass 


Tests were made to determine the 
eause of cracking of cold-worked brass 
pieces upon coming into contact with 
molten solder. Brass strip was placed 
in tension and subjected to the action 
of a 3-per-cent mercurous nitrate solu- 
tion, molten tin, and molten lead. Mer- 
cury has the greatest effect despite its 
lower temperature since the piece will 
fail at about half the stress obtained 
at failure in the presence of lead or 
tin. Lead is more drastic than tin in 
its action. The duration of the stress 
is a material factor particularly in the 
case of mercury. For instance, at one 
stress the specimen failed in 20 min. in 
mercury, but did not fail at all in the 
molten metals. Microscopic examina- 
tion showed the cracks developed to be 
of the intercrystaline type, and they 
extended to the center of the piece, 
showing that the effect was not merely 
a surface one. 

The results of the tests led to the con- 
elusion that a fairly high stress is nec- 
essary before tin or solder can pene- 
trate into brass and indicated that 
where cracking has occurred in actual 
practice, the stresses must have been 
abnormally high. A low-temperature 
anneal will usually relieve these 
stresses —H. J. Miller, Engtmeering, 
April 22. 





Locating Troubles in Direct- 
Current Machines 


Proper alignment, spacing and loca- 
tion of the brushes on the eommutator 
of direct-current machines are three 
essentials to good operation. Brushes 
may be out of line with the commutator 
owing to bent brush-holder studs, in- 
sulating washers being of unequal 
thickness, brush-holder yoke bent or not 
properly set, brush holders set at 
different distances from the commu- 
tator, the commutator bars not in 
line with the shaft, or what is known 
as a twisted commutator. In the last- 
named case the trouble is not with the 
brush rigging, but in the commutator. 
To correct this difficulty, it will be 
necessary to reassemble the commu- 
tator and make tae bars line up with 
the shaft. 

Unless the brushes make an approxi- 
mate fit with the commutator when 
they are first adjusted, sandpapering 
them to a fit may take off enough to 
throw them out of line. In such cases, 
it will be necessary to make a second 
adjustment of the brushes and again 
fit them to the commutator before they 
will be in proper alignment. While the 
brushes are being fitted to and aligned 
with the commutator, they should be 
ehecked for spacing uround the com- 
mutator. This can be done by count- 
ing the number of segments and divid- 
ing this number by the number of poles, 
then space the brushes this number of 
bars apart. For example, assuming 


that the commutator has 80 segments 
and there are 4 poles in the machine, 
then the brush groups would be spaced 
80 + 4 = 20 segments apart. 

As a final check on the spacing, after 
the brushes are fitted, place a strip of 
paper around the commutator and mark 
on it the position of each group of 
brushes. If the brushes are equally 
spaced, the marks on the paper will be 
equal distances apart. If one of the 
brushes is misplaced so that the wind- 
ing is not equally divided, then the volt- 
age between the brushes will not be 
balanced, and circulating currents will 
flow. 

Where the field poles are held to the 
frame with bolts, unless the polepieces 
are all set an equal distance from the 
armature and all make equally good fit 
to the field frame, the magnetic field 
from the different poles will not be of 
equal density. This condition will cause 
an unbalancing of the voltages in the 
armature winding and circulating cur- 
rent. When shims are used between the 
polepieces and frames, they should all 
be of the same size and of the proper 
thickness and made of the same kind of 
material. 

The circulating currents, due to im- 
proper brush spacing, the armature 
being out of center with the polepieces, 
or blowholes in casting, individually, 
are not likely to cause serious diffi- 
culties. But if two or more of these 
are combined in one machine so that 
their effects are cumulative, they may 
create conditions that interfere with 
the satisfactory operation of the ma- 
chine. In cases of chronic trouble, it 
is well to run down every possibility 
until the cause is found.—By C. O. 
Mills, Power, May 3. 





Value of Shop Experience 
to the Designer 


The applicant for the position of 
designer in the average engineering 
department of an industrial concern 
seldom realizes that lack of shop ex- 
perience may be considered a serious 
drawback. In fact it is doubtful if the 
majority of chief draftsmen actually 
appreciate the true value to designers 
of a thorough knowledge of, or famil- 
iarity with, modern shop methods. 

No one will dispute the fact that al- 
most any mechanism can be worked out 
to the most minute detail by competent 
designers with practically no thought 
of the shop facilities available for its 
production. On the other hand it must 
be admitted that the cost of production 
would be reduced if consideration were 
given by the designer to the question 
of how the various parts could be most 
economically manufactured and assem- 
bled in the shep. 

Many men who are now obtaining ac- 
tual shop experience are also receiving 
technical instruction in the class room. 
These men will be qualified to serve as 
first-class designers. They will readily 


see the advantage that their contact 
with shop problems has given them over 
the purely book-trained man. There is 
no question that some of the best de- 
signers of tomorrow will be the shop 
men of today who are also attending 
classes. Some day they will point with 
pride and satisfaction to their period 
of contact with shop work.—Harold R. 
Goodrich, Machinery, April. 





Studying Overhead 


The first step in the reduction of 
overhead is to determine what items 
go to compose the expense burden. To 
state that the overhead is from 100 to 
300 per cent of the direct labor-mate- 
rial cost of a product may indicate 
relative efficiency as compared with 
other plants, but offers no suggestions 
as to where reduction can profitably be 
made. The proper allocation of over- 
head can be greatly facilitated by the 
adoption of departmentalization of the 
factory into production centers, while 
the study of individual items of the 
overhead account is made _ possible 
largely through the use of standard 
costs. Both of these devices are now 
being used extensively in many modern 
plants, and in connection with a prop- 
erly selected method of pro-rating over- 
head to the product, provide adequate 
means whereby an intelligent campaign 
toward reduced burden expense can he 
conducted. 

While it is generally considered that 
the fewer the products made the more 
simple can be the system of burden 
distribution, there is usually in such 
cases a strong tendency to eliminate 
all detail analysis of what goes to make 
the burden. For this reason, it seems 
advisable that overhead accounts be 
kept in sufficient detail to provide the 
management with fairly complete in- 
formation of their composition. 

Transportation of material is an 
item of expense which at one time was 
almost invariably considered a legiti- 
mate part of overhead, but a number 
of cases are being found on which it 
has been possible to take a part of this 
expense at least from burden ‘charges 
and apply it directly to the product. 
A typical example is that of a work- 
man who, with a truck, spends most of 
his time in bringing cylinder blocks 
from the foundry to the machine floor. 
Such jobs as this lend themselves 
readily to transfer from indirect to 
direct charges. In the case of spoiled 
work, it is becoming common practice 
to charge the spoiled pieces against the 
cost of good work. For example, if 
three cylinder blocks are spoiled out 
of 100 it appears to be fair to make 
the 97 good blocks absorb the labor and 
material expended on the spoiled pieces. 

One of the oldest forms of burden 
distribution is the percentage of labor 
cost methods, which is based on the 
assumption that burden costs vary 
directly with direct labor cost. While 
this method may have its value in shops 
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producing products of similar kind, it 
is not looked on with favor by many 
because it gives no consideration to the 
relative amount of expended machine 
tool equipment and other facilities em- 
ployed in production. Another method 
of the same type uses labor-hours in- 
stead of wages as the basis for over- 
head distribution. In conclusion, it is 
well to summarize the points made by 
quoting the Chamber of Commerce re- 
port, which gave ‘the following six 
steps found to be advisable in the de- 
sign of an overhead structure: 

(1) Departmentalize the business 
into production centers, service cen- 
ters and general overhead centers. 

(2) Accumulate items of overhead 
for the several production, service and 
general overhead centers. 

(3) Allocate the overhead of the 
general overhead centers to the service 
and production centers according to 
the responsibility of each for the occur- 
rence of the general overhead. 

(4) Apportion the overhead of the 
services to the production centers for 
which the several service centers are 
maintained. 

(5) Select suitable overhead rate 
plans by which to distribute this over- 
head to the goods produced. 

(6) Determine normal rates, which 
involve the normal output of each pro- 
duction center, and the normal amount 
of overhead for this normal production. 
—K. W. Stillman, Automotive Indus- 
tries, April 16. 





Selection of Materials for Welding 


The ability of the oxy-acetylene 
flame to weld almost anything has 
somewhat obscured the fact that to 
obtain good results in this form of 
welding, as in any other activity, raw 
materials must be carefully selected. 
The repair man cannot do this as he 
must work with the material that is 
brought to him. He can select only 
the rod and flux. All commercial oxy- 
gen and acetylene are good enough for 
practical purposes. 

A manufacturer who uses welding in. 
production is, and should be, able to 
purchase metal especially for his weld- 
ing operations. If he does not he will 
sooner or later get into trouble. 

Steels that have almost identically 
the same chemical analysis may differ 
widely as to welding properties, and 
these differences are not even revealed 
under the microscope. There are, how- 
ever, simple practical tests that may 
be employed. Pickling smoothed sam- 
ples in hot acid will often reveal seams, 
or other indications of unsuitable mate- 
rial, to the naked eye. Strips may be 
cut in the shape of electric fuses, wide 
at the ends and narrow at the middle, 
and connected in a circuit of high 
amperage. When the specimen begins 
to melt and has started to sag the cur- 
rent is shut off and the sample ex- 
amined for pock marks indicative of 
gas bubbles. If it is thought that the 
steel is of such a nature that the pock 
marks may be caused by the surround- 
ing air, the specimen may be enameled 
to exclude the air before testing. Steels 
of good weldability will show no gas 
evolution, but poor steels will some- 
times show gas bubbles the size of a 
pea. The simplest test is to melt the 
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metal with the welding torch under a 
carefully adjusted, neutral flame from 
a blowpipe tip properly chosen for size. 
If a metal is unsuitable for welding it 
will boil and sparkle under the flame. 
This melting test is suitable only for 
low-carbon steels less than } in thick. 

In ordering, it is only necessary to 
specify that the steel be of good weld- 
able quality. Ordinarily this will not 
involve extra price. If the purchaser 
specify chemical composition, tensile 
strength, hardness and other physical 
properties, a high price will be quoted 
on an inquiry.—E. E. Thum, Journal 
of the American Welding Society, May. 





Operation and Care of Storage 
Batteries 


The most common causes of plate 
trouble in storage batteries are short- 
circuits, abnormal sulphation and im- 
purities in electrolyte. If a short-cir- 
cuit is caused by buckling or breakage 
of plates, the trouble should be rem- 
edied by replacing the separator, or 
possibly by inserting a strip of thin 
wood, in addition to the old separator, 
at the location of the short-circuit. 
When the plates are in such condition 
that the trouble cannot be permanently 
overcome, it will be necessary to re- 
place them. Straightening of plates 
has been tried at various times but the 
operation has been found to be rather 
unsatisfactory. 

After a battery has been in service 
for some time, there may appear a de- 
posit of spongy lead on the top of the 
negative plates, due to excessive charg- 
ing, or a deposit of scale on the posi- 
tive plates. This deposit should be 
removed before a sufficient quantity ac- 
cumulates to bridge across the plates. 

The failure of a cell to deliver its 
rated capacity may be due to the nat- 
ural wearing out of either the positive 
or the negative plate. The natural 
wear of positive plates consists in the 
gradual loss of active material; that 
of the negative plate in the loss of con- 
tact and porosity by reason of shrink- 
age of the active material. 

Under some conditions it may be ex- 
pedient to make partial plate renewals. 
Plates of like polarity of different age 
or design should not be installed in the 
same cell. The positive and negative 
plates, however, may be of different 
ages. If harmful impurities are pres- 
ent in a cell, the safest procedure is to 
remove the electrolyte immediately, 
flush the cell thoroughly with water 
and refill with fresh electrolyte. This 
new electrolyte should be of the same 
specific gravity as that drawn from the 
cell and adjusted if necessary to normal 
gravity after the cell has been given 
the proper charge. 

The subject of battery maintenance 
concerns the life of the tanks as well 
as that of the plates. This condition is 
especially true of batteries in stand-by 
operation where long life of plates may 
be expected. Plates that are consider- 
ably aged may not bear handling, al- 
though if not disturbed they would last 
for a much longer period. To obtain 
the greatest life from wood tanks, it 
is important that the battery room 
be kept as dry as possible by proper 
ventilation and care, and that the bat- 
tery be equipped with cell covers. Over- 
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flowing cells when adding water should 
be avoided. The tanks should be 
painted with a good grade of asphaltum 
paint at the time of installation and 
should be repainted whenever the coat- 
ing shows signs of deterioration. Raw 
linseed oil acts as a preservative and a 
light coating should be applied occa- 
sionally to the tanks. If the wood 
checks from shrinkage, the openings 
should be filled with thick paint or with 
compound. In old tanks the woodwork 
is likely to open up at the dove-tailing, 
and if taken in time, may be repaired 
by bracing with insulators or by 
banding. 

Minor leaks in tanks can usually be 
repaired by a lead patch, but frequently 
electrolysis may have advanced so far 
before being discovered that it may be 
necessary to put in a new bottom lining 
extending several inches up the side of 
the tank. It is recommended that air- 
slaked lime be used on the floors to 
offset any acid spray or drip from the 
cells. Air-slaked lime absorbs the mois- 
ture and neutralizes the acid.—Jndus- 
trial Engineer, May. 





Abrasives in Automobile 
Manufacture 


Precision grinding on a production 
basis as practiced today is a direct re- 
sult of the great American automobile 
manufacturing industry. The automo- 
tive industries created a demand for 
the rapid manufacture of countless mo- 
tor car parts, and the abrasive engi- 
neers rose to the occasion and met the 
need. 

Fully 95 per cent of all abrasives 
used in automobile factories fall under 
two heads, carbide of silicon and manu- 
factured alumina. Carbide of silicon 
is a manufactured abrasive, a chemi- 
cal composition of carbon and silicon. 
It is made in the resistance type of 
electric furnace, the ingredients form- 
ing the charge being silica, coke, saw- 
dust and salt. The silica is supplied in 
the form of sand. The coke furnishes 
the carbon, the salt brings about cer- 
tain chemical reactions, while the saw- 
dust simply makes the mass porous. 

Aluminum oxide, also called manu- 
factured corundum, is an electric fur- 
nace product made by using materials 
high in alumina, such as bauxite. 
Aluminum oxide, or manufactured 
alumina, varies in color from a light 
purple to a dark brown, although one 
variety is almost white in color. Manu- 
factured alumina is used for making 
grinding wheels for finishing materials 
possessing high tensile strength. It is 
also used in grain form for setting up 
polishing wheels, coating abrasive 
paper and cloth, and for such things 
as finishing glass. 

Grinding wheels are classified accord- 
ing to grit, grade and bond. Grit 
refers to the size of the particles of 
abrasive material that compose the 
wheel. Grade refers to the hardness of 
the wheel when compared with a given 
standard. Bond is the nature of the 
material used to hold the wheel to- 
gether. Fully 90 per cent of all wheels 
in use today are bonded by the vitrified 
process. The silicate bond is employed 
to make large wheels that cannot be 
handled by the vitrified process.—Fred 
B. Jacobs, Abrasive Industries, June. 








AMERICAN 


American Machinist 


Editors: KENNETH H. CONDIT AND FRED H. COLVIN 


992 





* Established 1877 





Your Estimate Is Not Your Bid 


VOID confusing the terms “estimate” and 
A “bid.” Usually the term estimate refers to 
the cost of producing the article being considered. 
In its final form it should cover all costs, includ- 
ing overhead. The bid should be enough larger 
than the estimate to allow the profit that the 
bidder expects to make. 

It will not do to say, “The market price is just 
so much, and I must be at least that low to get 
the business,” if that price is under your estimate 
plus a reasonable profit. It is simple arithmetic 
that a business cannot go on without profit, even 
if competitors do quote lower prices. 

When estimate plus profit equals a bid that is 
alarmingly above market price, there is some- 
thing wrong. The estimate may not be based on 
actual costs—the remedy is a good cost system. 
The performance of equipment may be below 
par—if so, better shop methods, better planning, 
or modern equipment may be necessary. 

Finally, the competitors may not be making 
any money—a situation for which there are less 
definite remedies. If they do enough business on 
that basis, your relief will be prompt. If they 
wake up before the count of ten and put them- 
selves on a profit-making basis, then things will 
be equal all around. In the meantime you can’t 
afford to quote your estimate, or less than your 
estimate, as your bid. 


Are Engineers “‘People’’? 


EOPLE of today are given to congregating 
Px resorts to discuss all sorts of things. Busi- 
ness men, salesmen, advertising men, bankers, 
doctors, lawyers and even ministers hold their 
regular conventions, and at resorts rather than in 
industrial centers. 

But what of the engineer? He has _ been 
attending meetings of his national society for 
many years and from the meetings he has 
gleaned much of information and inspiration that 
has helped him and made more money for his 
employer. It has been customary, however, for 
engineering gatherings to convene in some city 
where plant visits could be used to occupy every 
spare minute of the engineer’s time outside of 
technical sessions. The tradition has grown up 
that only through the knowledge gained in plant 
visits can the time and expense involved in the 


MACHINIST Vol.66, No.23 


engineer’s absence from his office be justified. 

If the tradition is based on sound premises the 
engineer is different from other men. Bankers 
don’t congregate at a center where they can 
inspect banks; doctors don’t foregather near 
hospitals; ministers don’t meet in places where 
they can visit churches. Why, then, must engi- 
neers convene where there are big industries to 
study? Are they so different from other profes- 
sional men that they cannot profit by a change 
from their workaday surroundings to the inspir- 
ing natural scenery of a mountain or shore 
resort? After all, are engineers “people”? 

Some engineers have broken the old tradition— 
notably the automotive engineers, who always 
hold their spring gathering at a resort. The 
mechanical engineers, however, find it hard to 
break away. Their recent meeting at White 
Sulphur Springs was a radical departure, and 
many felt that they could not ask their com- 
panies to let them go to a place where there were 
no plants to visit. This frame of mind is wrong. 
The engineer can gain at least as much from a 
resort meeting as can the sales manager or the 
advertising manager or the boss. And he will 
get more out of plant visits if he goes by himself 
so that he can discuss problems, man to man, with 
the resident engineer. 


How Good Was Business in 1926? 


HE majority of business men will agree that 

1926 was a good year. They will also con- 
cede that 1925 was pretty fair and they will admit 
that 1927 will probably show up slightly less gross 
business than 1926. 

Such being the case it is refreshing, one 
might almost say startling, to get an economist’s 
analysis of 1925 and 1926. No less an authority 
than the chief economist of the National Indus- 
trial Conference Board has studied conditions for 
these two years from every angle and concludes 
that business, with the exception of stocks and 
real estate, was at best normal and for the most 
part subnormal. Reasoning from these premises 
he looks for expansion not later than the begin- 
ning of 1928. 

His study failed to discover any of the usual 
conditions that accompany boom operations. In 
fact, many of the conditions that generally pre- 
vail during depression were in evidence. Another 
outcome of the study is the belief that 1926, good 
year though it was, showed an increase that was 
just about in line with the growth of the United 
States. 

If these conclusions are sound we are evidently 
passing through a period of downward readjust- 
ment that should be followed by expansion of 
activity. The expansion will be welcome and it 
can’t come too soon. 
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Farrell 36-Inch Roll Grinder 


4 ies two-wheel roll grinder 
shown in the accompanying il- 
lustration has been designed by the 
Farrell Foundry & Machine Co., An- 
sonia, Conn., for the accurate grind- 
ing of rolls not over 36 in. in diam. 
A special crowing device, by means 
of which a true crown is obtained 
without the use of cut-and-try meth- 
ods, is featured. This device is said 
to be highly accurate and can be set 
in a few minutes. 

The carriage is run to the center 
of the roll, two nuts are loosened and 
the scale turned to the desired crown. 
When the nuts are tightened a clutch 
is thrown in and the crowning action 
started. The action of the crowning 
device is controlled by means of a 
cam acting through lifting rods that 
raise and lower the back of the 
wheelhead, which is pivoted at its 
front end. Thus, the wheels are 
moved to and from the center of the 
roll, producing the crown. Concav- 
ing can also be accomplished with 
this device. If straight grinding is 
desired, the crowning device may be 
disengaged by throwing a clutch. 

The grinding is performed by two 
wheels on opposite sides of the roll. 
In order to compensate for any in- 


accuracies of the ways, the wheels 
are mounted in accordance with the 
swing rest principle. Each grinding 
wheel is 20 in. in diam. with a 2-in. 
face and is driven by a 74-hp. West- 
inghouse motor. 

It is claimed that the entire ma- 
chine, including the driving head, 
the bed, the ways and the neck rests, 
is rigidly and sturdily constructed, 
and that all parts are adequately pro- 
tected. The driving head, which is 
direct-connected to a 25-hp. Westing- 
house motor, is completely inclosed 
and is provided with flood lubrica- 
tion. Automatic lubrication is also 
furnished to the ways and the feed 
screw, as well as the head. 

The grinder was particularly de- 
signed to finish calendar stack rolls, 
228 in. long, for use in paper mills. 





Syntron Portable Electric 
Saw 


The Syntron Co., Lexington Ave., 
Pittsburgh, Pa., is marketing the 
portable electric saw shown in the 
accompanying illustration. It is de- 
signed to rip 2-in. oak planks at the 
rate of 420 sq.in. per min., or to 


cross-cut a 3-in. oak plank at the rate 
of 300 sq.in. per min. When 
equipped with a saw blade 11 in. in 
diam., it will cut a plank of 4 in. 
maximum thickness. In addition to 
wood, the machine will cut bakelite, 

















Syntron Portable Electric Saw 


bones, plaster board, brass, lead and 
other soft metals. 

The saw blade has 
revolves at 2,400 r.p.m. It is com- 
pletely guarded at all times. In 
operation, the guard swings back as 
the cut progresses, and when the 
saw is removed from the cut the 
guard instantly covers the blade com- 
pletely. This quick, telescopic action 
insures safety to the operator and 
prevents damage to the saw blade 
when laid aside. 

The shoe is made 


40 teeth and 


from a heat- 
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treated aluminum alloy of sufficient 
strength and hardness to prevent 
nicking and roughing. The shoe is 
said to be large enough to prevent 
the saw blade from weaving, and 
when used upright on progressive 
cutting, rocking and tipping is elimi- 
nated. 

The saw is driven through a 
powerful electric motor which oper- 
ates on either alternating or direct 
current of 110 volts. The motor can 
also be supplied for 220-volt current. 
The drive is through a worm and 
wheel, and Timken tapered roller 
bearings are used throughout. A 


cooling system is incorporated in the 
motor and also acts as a blower so as 
to keep the saw line visible at all 
times. 

The complete equipment includes 
15 ft. of weatherproof cord and ar- 
moured separable attachment plug, 
a special socket wrench for remov- 
ing saw blades, one 10-in. combina- 
tion blade, one 8-in. combination 
blade, a pint can of special saw 
lubricant, and a fiber and wood 
weatherproof carrying case equipped 
with a lock. The overall dimensions 
of the machine are 22x12x7 in. The 
net weight is 31 pounds. 





Niles Improved 90-Inch Quartering 
Machine 


N ORDER to add to the rigidity, 

rapidity and convenience of op- 
eration, the Niles Tool Works Co., 
Division of the Niles-Bement-Pond 
Co., Hamilton, Ohio, has made several 
improvements to the 90-in. quarter- 
ing machine previously described on 
page 884, Vol. 64. of the American 
Machinist. 

In the original machine the ways 
on the bed were of the inverted-V 
type, and these have now been sup- 
planted by a bed having flat tracks, 
which are said to afford a more effec- 
tive bearing and clamping surface 
for the heads. 

The revolving box-tool crankpin 
head now has a bearing 10? in. wide 
as against 6 in. in the former design. 
In addition to the turning tools pro- 
vided with the crankpin head, bur- 
nishing rollers are now also regularly 
furnished. The rollers have a shank 


fitting the toolholders, and _ the 
change from turning to burnishing 
tools can be quickly made. 

Screw links, having large hand- 
wheels with bosses tapped right and 
left hand, are now furnished for 
rotating the wheels in the central V- 
supports to bring them into position 
for quartering or pin turning. For- 
merly turnbuckles and hooks were 
used to perform this operation. Each 
extremity of the link is fitted with a 
clamp, made from steel castings, for 
fastening to the wheels and bed re- 
spectively. 

The outer screw for elevating or 
lowering the quartering saddle has 
been moved further out toward the 
end of the bracket upon which the 
box toolhead slides. A bearing more 
than double the former width is pro- 
vided to support this bracket. This 
construction is said to eliminate any 


cramping action in raising or lower- 
ing the quartering saddle. In order 
to insure more even clamping, the 
shoes holding the heads to the bed 
are made in two sections instead of 
one piece. 

Improvements in the electrical con- 
trol have also been effected through 
a double set of push buttons on each 
head. One set is located near the 
wheel set, the other alongside the 
operating handwheels and levers for 
speed and feed control. Limit 
switches that automatically prevent 
overtravel of the boring bars in 
either direction are now also regular 
features. In other respects the 
capacity and design of the machine 
remain unchanged. 

po ae eee 


Master “Super Wick” 


Motor 


The Master Electric Co., Dayton, 
Ohio, has announced a line of “Super 
Wick” motors built in the single- 
phase, repulsion-induction type; 2-or 
3-phase squirrel-cage induction type; 
and a compound-wound d.c. type, in 
sizes of 4 to 1 hp., inclusive. 

The Super Wick motor is a de- 
velopment of the previous dual wick 
type. The Super Wick system fea- 
tures larger oil and wick reservoirs 
with sufficient oil capacity for one 
year’s operation without refilling, the 
use of longer wicks with greater 
filtering and absorption capacity, and 
a positive means to insure the cir- 
culation of filtered oil to the shaft at 
all times. 

Other features claimed for these 
motors are compact design, a revers- 
ing arm that makes it easy to change 

















Niles Improved 90-Inch Quartering Machine 




















June 9, 1927 


AMERICAN MACHINIST 


996 





Shop Equipment News 




















Typical Master “Super Wick” Motor 


the direction of rotation, a more 

thoroughly inclosed frame affording 

better protection to the windings, 

nickel-plated trimmings, and a more 

pleasing appearance throughout. 
otietiimnss 


Springfield 16-Inch 
Precision Tool-Room 
Lathe 


The Springfield Machine Tool Co., 
Southern Ave., Springfield, Ohio, is 
marketing a 16-in. by 8-ft. precision 
tool-room lathe, shown in the accom- 
panying photograph with its attach- 
ments. 

The lathe is driven by a four-step 
cone pulley with a single back gear 
and a rapid-change gear device giv- 
ing thirty-six changes of feeds and 
threads, ranging from 13 to 80 per 
in. The machine is equipped with a 
reversing mechanism for the apron 
so that right- and left-hand threads 
can be turned. Automatic stops are 
provided in either direction. 

The machine is equipped with a 


relieving attachment, a taper attach- 
ment, a draw-in collet attachment 
with a full set of collets, an oil pan, 
a tool cabinet, and a quick-acting 
tailstock. In addition there is fur- 
nished as regular equipment steady 
and follower rests, large and small 
faceplates, a double friction counter- 
shaft and all the necessary wrenches. 





Caldwell Speed Reducers 

The H. W. Caldwell & Son Co., 
Western Ave. at 17th St., Chicago, 
Ill., is marketing a line of speed re- 
duction units, one of which is shown 
in the accompanying illustration. 
Type A reducer is designed particu- 


to the low-speed shaft. Both chain 
and gears are inclosed in dust- 
proof, oil-retaining housings so that 
little attention is required. Tests 
show that the overall efficiency of a 
No. 51, Type A reducer, ratio 36 to 1, 
is about 96 per cent with an input 
of 5 hp. at 1,160 rpm. The effi- 
ciency of the reducer varies some- 
what with the speed, ratio and reduc- 
tion, time and depth of oil and the 
like. The shafts are over-size and 
are carried in Timken tapered roller 
bearings supported in cartridge 
mountings. A sprocket is shown 
mounted on the output shaft, but a 
gear or coupling can also be placed 
at this point, as conditions dictate. 





larly for conveyor 
and elevator service, 
but is also applicable 


to other kinds of 
machines. Type B 
units are designed 


especially for driv- 
ing screw conveyors. 
Each reducer is a 
self-contained unit 
entirely inclosed 
with a motor 
mounted on top of a 
substantial housing. 
Because of the small 
floor space occupied, 
these reducers can 
be installed in nar- 
row passageways. 
The reducer com- 
bines two separate 
drives, a Link-Belt 
silent-chain drive 
from the high-speed 














motor shaft and a 
cut spur gear drive 











= 6. 989895 990848 














Springfield 16-Inch Precision Tool-Room Lathe 


Caldwell Type A Speed Reducer 


The cast-iron housing is ruggedly 
constructed to assure proper. support 
for the motor and to protect the 
working parts. The housing has a 
large hand hole for inspection pur- 
poses. The upper part can be sep- 
arated from the lower without dis- 
turbing the mounting of the motor. 

The speed ratios can be changed 
easily and quickly by substituting a 
different size of motor pinion or 
silent-chain driven wheel, or both. 
Standard stock chain is used. The 
Type A reducer is made in sizes 
ranging from 5 hp. at 1,750 r.p.m. to 
15 hp. at 860 r.p.m. and in ratios 
ranging from 7:1 up to 40:1. The 
Type B reducer can be furnished in 


capacities ranging from 3 hp. at 
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1,750 r.p.m. to 20 hp. at 860 r.p.m., 
the ratios ranging from 7:1 up to 
30:1. Almost any intermediate ratio 
of reduction may be obtained to meet 
special conditions. 





Coats ‘‘Elasticometer” 


The Coats Machine Tool Co., Inc., 
110 West 40th St., New York, N. Y., 
is marketing the “Elasticometer,” a 
spring testing machine of English 
design. The instrument can be fur- 
nished to read in either pounds and 
inches or in kilogrammes and milli- 
meters. The design principle of the 
Elasticometer is essentially a preci- 
sion beam balance with a ratio of 
10 to 1. It is composed of three 
units; levers, connecting links and 
the main body. 

There are four levers in all, one 
each for compression, tension, weight 
and balancing, and they are intercon- 


$$$ $n 

















Coats “Elasticometer’”’ 


nected through knife-edges and links. 
Linked to the compression lever is a 
fork carrying a sleeve with a square 
thread that engages a pressure trans- 
mitting spindle made in three sec- 
tions to accommodate various lengths 
of springs. The transmission lever 
carries the weights used for the 
various tests. 

A holder with hooks for testing 
springs for elongation is attached to 
the tension lever at the top of the 
machine and another corresponding 
hook is screwed to the anvil below. 
The upper hook can be seen in the 
iHustration. 

Before the test is started the in- 


strumeéent is balanced by means of 
the lever shown at the top of the 
machine. This carries a_ weight 
which can be adjusted by a fine 
screw, and an indicator connected to 
the lever system is used to control 
this operation. 

Load is placed on the spring by 
means of a hand lever in conjunction 
with a pinion and rack. The rack 
movement can be clamped in any 
position by means of a small star 
wheel. A double graduated scale is 
mounted on the front of the body, 
and this in conjunction with a mov- 
able indicating bar, gives the result 
of the test. 

The body of the machine is a sin- 


gle casting with a removable cover 
for protecting the mechanism. Al] 
parts are made to jigs and hence ar 
easily replaceable. The knife-edges 
and bearings are made of hardened 
tool steel. 

This machine will test compression 
springs from } to 6 in. in length and 
4 to 23 in. in diam., and from 6 to 
84 in. in length and 4 to { in. in diam. 
It will test tension springs from | 
to 5 in. in length and 4 to 6 in. in 
diam., and from 5 to 8 in. in length 
and 4 to 1} in. in diam. The load 
can be varied from 24 grs. to 150 Ib. 
The complete machine occupies a 
space 74x9}x16) in. and weighs 
about 50 Ib. net. 





Buffalo “Armor-Plate” Horizontal Punch 


HE Buffalo Forge Co., Buffalo, 

N. Y., has added to its line of 
“Armor-Plate” punches the horizontal 
punch shown in the illustration. It 
is designed particularly for punch- 
ing flanged pieces, boiler heads, 
curved angles, beams, channels and 
other shapes that cannot be handled 
to advantage by a vertical machine. 


All gears and flywheels are below the 
top of the machine and therefore do 
not interfere with handling any- 
shaped bent sections. Jaws are 
shaped to allow punching close to 
corners of angles, I-beams, and chan- 
nels in webs and flanges. 

The Buffalo semi-floating punch 
head permits lowering the punch for 

















Buffalo “Armor-Plate” Horizontal Punch 


SPECIFICATIONS 

No. of Machine 46 47 48 50 

Capacity, in 1 x3 lax? 13x1 2x1 
ix? | x] lint} laxl} 
Depth of throat, in.. 12 16 16 16 
Strokes per min.. 38 35 30 25 
Height of stroke, in 14 13 13 2 
Horsepower 3 5 } 10 
Length, in 75 88 102 120 
Width, in. 27 34 40 48 
Height, in 44 52 60 75 
3,650 5,800 9,500 14,000 


Weight, Ib 
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the accurate locating of centers. The 
punch is engaged by a foot trip. The 
punch itself is actuated through a 
cast-steel rocker arm mounted on a 
bronze-bushed kingpin, which is 
stationary in the frame. Welded 
disks are used to reinforce the frame 
at this point. 

Wear of the ram is taken up by 
bronze-bushed eyebolts, and gibs on 
the plunger make it also adjustable 
for wear. Gears are machine cut 
from steel castings, while pinions 
are cut from steel forgings. All 
bearings are bronze-bushed and the 
flywheel bearings are of the ring- 
oiling types. 

The frame is made up of two heavy 
Armor-Plate steel sheets, which are 
guaranteed to be unbreakable. The 
standard machines are equipped with 
short throats. Larger throats can 
easily be made upon specification 
since it does not involve new castings. 

The machine is built in four sizes. 





Leitz Universal 
Microscope 


The Leitz microscope made by the 
Leitz Works, Wetzlar, Germany, is 
being marketed in this country by 
E. Leitz, Inc., 60 East 10th St., New 
York, N. Y. The instrument can be 
used for biological and mineralogical 
investigation as well as the investi- 

















Leitz Universal Microscope 


gation of opaque specimens, such as 
metals, with reflected light. The in- 
strument is shown with a monocular 
tube for mineralogical investigations 
with polarized reflected light. It can 
also be arranged for use with ordi- 


nary reflected light and with a 
binocular tube. 

The stage is of round pattern and 
measures 130 mm. in diameter. Its 
periphery is provided with scale and 
vernier to permit readings of rota- 
tion to 360 deg. The stage is raised 
and lowered within the optical axis 
by means of a rack and pinion. 





“Art”? Automotive 
Repair Tools 


The Art Tool Manufacturing Co., 
332 Lakeside Ave., W., Cleveland, 
Ohio, has developed the three tools 
shown in the illustration for use in 
automotive repair work. 

At the top is shown a piston-ring- 
groove carbon remover in use on a 


piston. The tool is 10 in. in length 
and weighs 8 oz. It will clean 
grooves 4, *%, s» and } in. in width 


and up to 5 in. in diameter. By 
loosening a screw, the operator can 
rotate the desired cutter into posi- 
tion. 

With the piston ring tool shown it 
is said that rings can be held firmly 
and expanded evenly without twist- 
ing or other distortion, which some- 
times results in leaky rings. The 

















“Art” Automotive Repair Tools 


device is 8 in. in length and weighs 
6 ounces. 

The valve lock tool is for removing 
and installing all styles of valve 
locks. It can also be used for 
handling small parts in inconvenient 
places where the hand or pliers can- 
not reach. It weighs 5 oz. and is 
10 in. in length. 


Lewis-Shepard Stacker 


with Roller Conveyor 


The Lewis-Shepard Co., Water- 
town Station, Boston, Mass., has 
built a stacker that can be adapted 
generally in plants using endless 
roller conveyor systems. The plat- 
form of this stacker, as can be seen 


























Fig. 1—Lewis-Shepard Stacker withRoller Conveyor, front view. 
Fig. 2—Rear view of the Stacker 
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in the illustration, is equipped with 
rollers similar to those used on con- 
veyors. The purpose of the stacker 
is for bridging gaps to various levels 
of the conveyor system, elevating 
materials from the floor at the be- 
ginning of the conveyor system, or 
lowering it from the conveyor to the 
floor at the end. The three platforms 


are attached to the same vertical 
shaft, and hence move simultane- 
ously. Specifications of the machine 


can be altered to suit the individual 
requirements of any plant. 

The stacker can be powered with 
motors ranging from } to 3 hp., de- 
pending upon the requirements. The 
drive is by means of an _ inclosed 
worm and wheel running in oil. 

The unit is portable and is con- 
structed of arc-welded structural 
steel. 


-——__~>—__—_ 


Rooksby Improved Port- 
able Facing Machine 
for Cylinder Flanges 

The portable facing machine for 

cylinder flanges, shown in Fig. 1, is 
being marketed by E. J. Rooksby & 

Co., 1042 Ridge Ave., Philadelphia, 

Pa. The illustration shows the ma- 

chine set up in a locomotive cylin- 
der for refacing the cylinder-head 
joint. 

The four pads shown, each with 

two bolt holes are 

















Fig. 2—The improved toolholder 


guard has also been added to cover 
and protect the star wheel. These 
machines are made in five sizes 
to reface flanges ranging from 18 to 
45 in. in diameter. 





Trade Catalogs 











Angle Plate. The Boston Scale & 
Machine Co., 100 Ruggles St., Boston, 
Mass., has published a four-page leaflet 
describing its universal angle plate. 
Many illustrations are used to show the 
use of this device in grinding, drilling, 
milling, and similar operations. 


Column-Facing Machines. The Con- 
solidated Machine Tool Corporation of 
America, Newton Works, Rochester, 
N. Y., has issued Bulletin No, 115 on the 
Newton Type “T” column facing ma- 
chines. The chief constructional fea- 
tures are pointed out with illustrations 
of the important parts. There are also 
illustrations of each type of machine. 
General specifications are included. 





for bolting four 
parallel strips to the 
machine to hold it 
parallel to the cyl- 
inder flange while 
setting it up. The 
improvements made 
are largely in con- 
nection with the 
slide block and the 
addition of an ad- 
justable  toolholder, 
illustrated in Fig. 2. 
The slide block in 
the machine for- 
merly had a toolbit 
in a square hole. 
The improved slide 
block has clamps and 
studs to hold the 
toolholder, and a set- 
screw at the top of 














the toolholder is 
used to set out the 
cutter. A safety 





Fig. 1—Rooksby Portable Facing Machine for 
Locomotive Cylinder Flanges 








Draw-Cut Machine Tools. The Mor- 
ton Manufacturing Co., Muskegon 
Heights, Mich., has issued an illustrated 
bulletin covering its entire line of 
heavy-duty draw-cut machine tools, as 
well as special machinery. Finished 
machine keys and Robinson automatic 
air hose couplings for pipe and hose 
lines are also described and illustrated. 


Gears. Charles Bond Co., 617 Arch 
Street, Philadelphia, Pa., has published 
catalog No. 52 on standard stock gears. 
This bulletin is of convenient pocket 
size, measuring 4x5¥ in., and contains 
152 pages. It is completely indexed 
and contains useful tables besides cata- 
log information. In addition to the 
line of standard stock gears there is 
also listed roller chain and sprockets, 
gear reducers, universal joints, ball 
bearings, Grundy couplings, castors, 
and the like. 


Graphite Products. The Joseph Dixon 
Crucible Co., Jersey City, N. J., on the 
occasion of its one-hundredth anniver- 
sary has published an interesting book- 
let entitled “A Tale of Yesterday, 
Today and Tomorrow,” by Floyd W. 
Parsons. In it, the growth of the com- 
pany is traced through the improvement 
and uses of its graphite products. 
Biographical data on the past and pres- 
ent officers of the company is also 
included. The typography is of a high 
order, the style pleasing, and the in- 
formation of wide interest. 


Monel Metal. The International Nickel 
Co., 67 Wall Street, New York, has 
issued a little pamphlet entitled “What 
Governs Your Selection of Pump 
Rods?” In it, the advantages of using 
Monel metal for this type of service 
ure brought out. 


Transformers, Distribution and Small- 
Power. The Westinghouse Electric & 
Manufacturing Co., East Pittsburgh, 
Pa., has issued circular C-1688-B on dis- 
tribution and small-power transformers. 
The publication contains eight 84x11-in. 
pages, and the treatment is largely pic- 
torial. The construction of the trans- 
formers is brought out by means of 
photographs and cross-sectional views, 
and charts are used to bring out the 
range of capacity rating of each type. 





Pamphlets Received 











“Abrasive Materials in 1925,” by 
Frank J. Katz. The Bureau of Mines, 
Department of Commerce, has issued 
Bulletin I1:18 on the above subject. 
Millstones, grindstones, pulpstones, oil- 
stones, corundum and emery, garnet, 
tripoli, diatomaceous earth, pumice, 
pebbles and flint lining are discussed 
under the head of natural abrasives. 
Statistical information on artificial 
abrasives is also given. The publica- 
tion may be obtained from the Superin- 
tendent of Documents, Government 
Printing Office, Washington, D. C., for 
5 cents. 
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Economics, Labor and Management Are 
Principal Interests at Geneva 


Cross roads for business and diplomatic relations 


By EDWARD J. MEHREN 
Vice-President, the McGraw-Hill Publishing Company, Inc. 


ITTLE by little there grows in 
America an appreciation that other 


interests besides international polit- 
ical relations get attention at Geneva. 
Diplomatic and disarmament confer- 
ences occupy the major place in the 
press, but news of American participa- 
tion in the economic, health and trans- 
port activities of the League of Nations 
and in various activities of the Interna- 
tional Labor Office filters through suf- 
ficiently to be making an impression on 
the American mind. 

Of course, other interests center here, 
too, for where the nectar is, there, too, 
are the bees. A swarm of offices of 
world organizations has settled down 
here; they represent politics, economics, 
sociology, humanitarian effort, science, 
education and religion. 

Only those of interest to the indus- 
trialist will be noted here. Of these, 
the economic activities of the League 
itself take important place and then 
come the International Labor Office and 
the International Management Insti- 
tute. 

In the League there are two sections 
that have business relations; those de- 
voted to economics and to transport. 
The Health Section has an appeal to 
engineers because of its efforts along 
sanitation and public-health lines. 


CREDIT FOR U. S. 


The economic section has received 
most attention in the United States 
for the well deserved prominence given 
to its achievement in the financial recon- 
struction of Austria and of Hungary, 
the first under Dr. A. R. Zimmerman 
and the other under our own Jeremiah 
Smith, of Boston. Less conspicuous, 
but very important, have been the 
efforts to eliminate double taxation of 
nationals resident in other countries, to 
lessen unfair competition between the 
industries of different nations, to se- 
cure equitable treatment of foreign 
nationals and enterprises, to simplify 
customs formalities, to encourage in- 
ternational commercial arbitration, to 
promote unification of legislation re- 
garding bills of exchange and checks, 
and to collect data on economic crises 
and disturbances. 

Obviously each of these items could 
be expanded to a paragraph, a page 
or a pamphlet, but the object here is 
merely to inform the industrialist that 
this information and activating center 
exists and is working for interests 
that affect him. 


Transport has from the start en- 
gaged the earnest attention of the 
League, beginning at a time when the 
European transport system was still in 
war disorganization. Out of its efforts 
have grown four important “conven- 
tions,” i.e., agreements which a number 
of nations endorse. These cover free- 
dom of transit, regulation of traffic on 
navigable waterways, port rules and 
traffic rules on railways. 

Agreements of great commercial 
value have been negotiated for the con- 
trol of traffic on two great international 
European rivers, the Rhine and the 
Danube, and in their preparation an 
American, Walker D. Hines, played a 
prominent part. 

The transport section, through con- 
ferences, has helped to secure unity in 
measurement of vessel tonnage; it is 
working on standards for buoying and 
lighting coasts and it brought together, 
at the request of Poland, an interna- 
tional commission to report on the de- 
velopment of a waterway for taking 
Silesian coal to the sea, for developing 
Poland’s port and draining its Eastern 
marshes. On the Polish commission 
was an American, Major J. F. Case, of 
the Ulen Contracting Co. 

It has given attention to the reform 
of the calendar, but, after having ex- 
baustively studied the subject and 
making a report, is waiting for crystal- 
lization of international opinion. 

The Health Section deserves the spe- 
cial attention of sanitary engineers. 
Its great recent work has been the 
establishment, with the aid of the 
Rockefeller Foundation and Far East- 
ern countries, of the Singapore Bureau 
—a gathering place for information on 
cholera and plague outbreaks in the 
Far East. It receives regularly news 
from 135 ports and broadcasts it from 
twelve radio stations, enabling prompt 
steps to be taken to stop the spread of 
these dread diseases from their focal 
points. 





This is the third of a series of 
articles written for the American 
Machinist by Edward J. Mehren, 
who is attending the World Eco- 
nomic Conference as the editorial 
representative of the McGraw-Hill 
publications. Mr. Mehren’s next 
article will appear in an early issue. 











The section carries on once or twice 
a year lecture courses in public health 
practice, the courses, at times, being 
given through visits to countries and 
cities whose practices are being con- 
sidered. It is studying the causes of 
infant mortality and the possibility of 
co-operation in disease prevention work 
between sickness-insurance funds and 
public-health authorities. 

Passing to the International Labor 
Office, it may be said that the name car- 
ries to Americans the idea of a sort 
of international labor union. It is far 
from this. It is a research bureau, 
established under the Treaty of Ver- 
sailles, concerning itself with the col- 
lection of statistics and information 
about labor matters throughout the 
world, and offering through regular 
conferences the opportunity for draw- 
ing up agreements on matters affecting 
employment and employees. 

Its government is intrusted to a coun- 
cil of twenty-four; six chosen by labor 
organizations, six by employers organ- 
izations, and twelve appointed by gov- 
ernments. The magnitude of its activ- 
ity can be judged by the size of its 
budget, $1,540,000 in 1927, and by the 
size of its staff, three hundred and 
fifty. 


MANY ACCOMPLISHMENTS 


America, not being a member of the 
League, is not called upon to approve 
the “conventions” of the International 
Labor Conferences, meetings that have 
a close relationship to the LL.O. (as 
the office is commonly called here). 
But it should be noted, in passing, that 
nine conferences have been held and 
that twenty-three draft conventions and 
twenty-eight recommendations have 
been adopted. Up to Jan. 1 this year, 
215 ratifications had been registered 
and 179 additional ratifications have 
been approved or recommended but not 
yet registered at Geneva. Covered by 
these conventions are such matters as 
hours of employment, employment of 
women and children, and workmen’s 
compensation. 

The data reservoir at the I.L.O., the 
chief interest there for American in- 
dustrialists, has grown to great propor- 
tions, but American industries are as 
yet but very meager subscribers. Even 
to survey the list of publications is a 
big task; space forbids it here. It must 
suffice to say that the descriptive cata- 
log is a book of 107 pages and that the 
subjects include the items mentioned 
above under conventions and, in addi- 
tion, details on labor legislation 
throughout the world, on unemploy- 
ment, on labor organization, on indus- 
trial arbitration, on unemployment and 
health insurance, on occupational dis- 
eases, on safety and hygiene, on voca- 
tional guidance and other pertinent 
labor topics. 

Here is a library that may well be 
used by those who are studying labor 
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This picture shows the opening session of the World Economic Conference 
1 : 


at Geneva, Switzerland. 


policy and relations. Needless to say, 
the publications are for sale (in Eng- 
lish) and can be secured from the I.L.0O. 
office in Washington, D. C. 

Newest of the institutions of indus- 
trial interest at Geneva is the Inter- 
national Management Institute, founded 
chiefly through the interest and untir- 
ing effort of two Americans, Edward A. 
Filene, of Boston, and Henry S. Den- 
nison, of South Framingham, Mass. 
Officials of the International Labor 
Office actively co-operated in effecting 
the organization, as did also Dr. Fran- 
cisco Mauro, president of the Inter- 
national Committee for Scientific Man- 
agement, who has been elected, as well, 
president of the newly-founded insti- 
tute. The purpose of the organization 
is to collect and disseminate data and 
information on scientific management, 
and to promote the co-operation of in- 
dustries, governments, individuals, as- 
sociations and other agencies interested 
in the subject. 

Obviously, as its name indicates, the 
activities are to be international in 
scope and already it has strong liaison 
with scientific management associations 
in the principal industrial countries, in- 
cluding the United States. 

The importance of the establishment 
of the institute can be appreciated only 


Forty-seven countries were represented 


by one who has followed the intense 
interest with which the scientific man- 
agement movement has been taken up 
in Europe. It has been one of the 
prime subjects at the International 
Economic Conference recently held in 
Geneva. 

The plan is to support the institute 
by dues of interested associations and 
individuals, but to make a start the 
Twentieth Century Fund, of which Mr. 
Filene is the founder, and the Interna- 
tional Labor Office have made goodly 
initial contributions. The direction is 
well divided as to countries and the im- 
mediate management is in the hands of 
Paul Devinat of France, formerly in the 
I.L.0., as director, and Percy S. Brown, 
as deputy director and chief of research 
and field work. Mr. Brown was for ten 
years with the Corona Typewriter Co., 
first as works manager and then as 
manager of Corona adding machines 
sales. 

Thus is Geneva becoming a cross 
roads for busine.s as well as for 
diplomacy. The representatives of the 
nations gather here on affairs of many 
kinds, and have created thus an in- 
formation center for _ international 
political relations. It seems a logical 
place for international business infor- 
mation as well. 


$a 


Alexander Dow Nominated by Mechanical Engineers 


Nominations for officers of the Amer- 
ican Society of Mechanical Engineers 
for 1928 were announced at a recent 
meeting of the nominating committee, 
held at White Sulphur Springs, W. Va. 
Election will be by letter ballot of the 
entire membership, closing on Sept. 27. 
The nominees, as presented by the com- 
mittee are: For president, Alexander 
Dow, president, Detroit Edison Co.; 
vice-presidents, John H. Lawrence, vice- 
president and engineering manager, 
Thomas FE, Murray, Inc.; Newell 
Sanders, Newell Sanders Plow Co.; 
Edward A. Muller, vice-president and 


general manager, King Machine Tool 
Co.; Paul Wright, Paul Wright & Co. 

Managers nominated are: William 
A. Hanley, chief engineer, Eli Lilly & 
Co.; Luther B. McMillan, chief engi- 
neer, Johns-Manville, Inc., and Fred H. 
Dorner. 

Delegates to the American Engineer- 
ing Council: Alex. Dow, Detroit; D. S. 
Kimball, Ithaca; R. C. Marshall, Wash- 
ington; L. P. Alford, New York; H. V. 
Coes, Chicago; Wm. S. Lee, Charlotte; 
A. M. Greene, Jr., Princeton; David W. 
Brunton, Denver, and John L. Harring- 
ton, Kansas City. 
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Franklin Institute Makes 
Awards for Science 
and Invention 


Outstanding services in the perfec- 
tion of devices which have developed 
American industry, were rewarded by 
the Franklin Institute at Philadelphia 
on May 18. Medals for recognized 
services were conferred upon indus- 
trialists and professors for feats in 
engineering, discoveries in science and 
contributions to its development, and 
for revolutionary leadership in the de- 
velopment of scientific theories. The 
institute also added to its list of 
honors conferred by recognizing astro- 
nomical discoveries. 

The Longstreth Medal was awarded 
to Wilfred Lewis, of Philadelphia, 
president of the Tabor Manufacturing 
Co., for his perfection of a shaking 
machine for molds used in castings. 
The other recipient of this award was 
James F. Smathers, of Kansas City, 
Mo., inventor of an electrical power 
drive for typewriters, and H. W. Hard- 
inge, York, Pa., inventor of a rotary 
air classifier. 

The Institute also presented a 
Wetherill medal to the North East 
Appliances Co., of Rochester, N. Y., for 
the development and production of the 
Smathers device. The Levy Gold 
Medal was awarded to Dr. W. D. 
Coolidge, of the General Electric Co., 
for famous contributions to electrical 
science. 


ENGINEERING AWARDS 


The Howard N. Potts Medal was 
presented to Prof. George E. Beggs, 
associate professor of civil engineering 
at Princeton, for his improvements in 
designing engineering structures; and 
to Commander Marion Eppley, Naval 
Reserves, Newport, R. I., for improve- 
ment and quantity production of 
standard electric cells. 

Elliott Cresson Medals were pre- 
sented to Edward L. Nichols, emeritus 
professor of physics at Cornell, and 
to Prof. Dayton C. Miller, research 
professor of physics at the Case School 
of Applied Science, Cleveland. For 
fifty years Professor Nichols has been 
one of the outstanding physicists of 
America. He has carried on scores of 
researches, was one of the charter 
members and once president of the 
American Physical Society. Professor 
Miller is noted for his work in study- 
ing and recording sounds. 

The highest award of the day, the 
presentation of the Franklin Medals, 
went to Prof. Doctor Max Planck, of 
the University of Berlin, and to Dr. 
George Ellery Hale, honorary director 
of Mt. Wilson Observatory. Professor 
Planck is one of the leading mathe- 
matical physicists of the world. He 
was unable to attend the exercises, but 
the medal was received on his behalf 
by the counsellor of the German em- 
bassy in Washington. 

Dr. Hale, the other recipient of the 
Franklin Medal, was recognized for 
outstanding work in the furtherance 
of astronomical science. The meeting 
was followed by a dinner at the Union 
League Club, attended by a distinguished 
group of engineers and educators. 


Saree 
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Report of German Machine Builders 
Puts United States in First Place 


Advanced manufacturing methods a factor 


By Our BERLIN CORRESPONDENT 


ITH the object of analyzing 
Wis condition of the machinery 

business since the war, and 
with a view particularly to finding 
suitable remedies for the ailments of 
the world’s machinery business suffered 
as a consequence of the war, the Ger- 
man government has just published, 
through the medium of the German 
Society of Machine Builders, an ex- 
tensive 200-page monograph dealing 
with the world’s machine-building in- 
dustry. The report is based upon 
statistical data procured from all avail- 
able sources, domestic and foreign. As 
many of the figures, however, were 
incomplete and had to be filled in by 
estimate and deduction, the conclusions 
drawn in some cases may be considered 
as merely the opinions of the authors. 
The report deals with foreign trade in 
machinery, production, wages, manu- 
facturing capacity, and general busi- 
ness conditions in the countries produc- 
ing machinery. A summary of the 
report is here given. 


U. S. TAKES LEAD 


The chief machinery exporting coun- 
tries are the United States, Great 
Britain and Germany. The others are 
classed mainly as importing countries, 
although they export some machinery. 
In 1913 Germany led the world in 
machinery exports, exporting 29 per 
cent of the total. Great Britain came 
next with 28.4 per cent and the United 
States stood third with 26.8 per cent 
of the total. In 1925 the total world’s 
export of machinery was slightly less 
than in 1913, but the United States 
had advanced to first place, with 34.8 
per cent of the total. Great Britain 
stood next with 24.4 per cent, and 
Germany third with 20 per cent of the 
total. 

The ten largest machinery import- 
ing countries in 1913 were Russia, 
France, Canada, India, Great Britain, 


Austria-Hungary, Brazil, Italy, Ger- 
many and Argentina. They imported 
59 per cent of the total. Since that 


time, Germany and Austria-Hungary 
have dropped out of the list of 
machinery importing countries, but 
two other countries, Australia and 
Holland, have come into importance. 
In 1925 Canada was the largest im- 
porter of machinery, with India second 
in position, and Russia only in the 
sixth position. 

The report declares that the import 
of machinery in the non-producing 
countries has developed normally and 
that a return to normal conditions will 
restore the pre-war relations. In pre- 
war times the most important part of 
the world’s foreign machinery business 
was found in the interchange of ma- 
chinery between machinery producing 
countries. However, the number of 
machinery producing countries has in- 
creased since the war, as the tendency 


of young countries is to make them- 
selves more independent of machinery 
imports. 

One of the most difficult problems 
of the authors of the report was in 
obtaining information and authoritative 
figures on the world’s machine produc- 
tion. The figures obtained, while not 
absolutely authentic, were believed to 
be close approximations and sufficient 
for the purpose in view. In 1913 the 
United States led the world in ma- 
chinery production, with 50 per cent 
of the world’s total output. Germany 
came next with 20.6 per cent, and 
Great Britain stood third, with 11.8 
per cent. Russia produced only 3.5 per 
cent of the total output, and Austria- 
Hungary 3.4 per cent. Canada fol- 
lowed with 2.4 per cent, while France 
produced 1.9 per cent. The United 
States has increased both in volume 
and in percentage of total world out- 
put, and in 1925 this country produced 
57.6 per cent of the total. Great 
Britain had also increased, and in 1925 
stood second with 13.6 per cent of the 
total output of the world. Germany 
had dropped to third place with only 
13.1 per cent of the total. Russia had 
dropped to 1.8 per cent, while Canada 
had increased to 3.2 per cent, and 
France to 2.4 per cent. The production 
of Italy stayed about normal, with 1.2 
per cent of the total. 


HIGHEST INDIVIDUAL OUTPUT 


The output of machinery per head 
of employed manual workers in the 
machinery producing countries showed 
up the difficulties facing the European 
machine-building industry. Only few 
countries have made progress in work- 
shop efficiency since 1914, and in some 
cases not even the pre-war efficiency 
has been restored. The improvement 
noticeable in several instances is on 
the surface only, and does not show 
when the figures are reduced to the 
pre-war level of prices. Of European 
countries, only Sweden, Switzerland 
and Russia show an improvement in 
the absolute sense. 

In 1913 the output of machinery per 
head of employed workers in the 
United States was 10,929 gold marks, 
which had been increased to 23,530 
gold marks in 1925. Canada _ stood 
second on the list of high production 
per workman and has likewise main- 
tained its efficiency. Belgium, in 1913, 
stood third on the list with 6,400 gold 
marks per head, but on a pre-war 
value basis this has now been reduced 
to 4,320 gold marks per head. Ger- 
many was fourth on the list with 
6,100 gold marks per head, which has 
now been reduced to 4,100 gold marks 
per head. The efficiency of workmen in 
Great Britain has also been reduced, and 
figured on a pre-war value, is now only 
4,013 gold marks per head as compared 
with 4,850 before the war. Russia has 
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increased the efficiency of its workmen 
from 2,050 gold marks to 2,750 gold 
marks figuring on a pre-war value. A 
few other countries have increased the 
value of output per head, but the effi- 
ciency is strikingly below that of th« 
United States and Canada. In Japan, 
for example, the efficiency per head is 
only one-fifth that of the United States. 

Comparative wage schedules were 
very difficult to obtain, but all figures 
obtainable showed a higher level of 
wages than existed before the war. 
The largest rise has taken place in the 
United States and Switzerland, and the 
smallest in Belgium. In all cases there 
has been a sharper rise in the wages 
of untrained workers. On the basis of 
100 per cent wages in the United 
States, the trained machinist of Great 
Britain receives only 46.7 per cent, 
while those of, Germany receive only 
35.7 per cent. The wages of machinists 
in Russia average 37.3 per cent of those 
in the United States, and in France 
only 27.6 per cent, while in Italy the 
machinist receives only 22.2 per cent 
of the wages paid in the United States. 

In Germany, the position of the ma- 
chinery industry is said to be still 
aggravated by the heavy contributions 
to the workers’ welfare institutions and 
the restrictions placed upon manage- 
ment by labor legislation. Mass pro- 
duction and the keen sense for waste 
of time are claimed to be the two 
factors which have raised the Ameri- 
can machine building industry above 
the level of the European. But in 
jobbing work and in the manufacture 
of small quantities, the advantage still 
lies on the European side. 

Previous to the war, the report de- 
clares, the ups and downs of business 
were simultaneous all over the world, 
but at the present time Europe now 
follows a separate course from that of 
the other countries that were involved 
in the war. However, the wild fluctu- 
ations of European business in post- 
war years are gradually subsiding and 
European business is becoming more 
uniform. The conclusions reached by 
the authors of the report are that 
European restoration can best be ac- 
complished by trade agreements, grad- 
ual lowering of the customs barriers, 
and co-operative understanding between 
the industrial organizations of the 
various countries. 


—_ > —_—_— 


Honor Dr. Mauro 


A group of American engineers ten- 
dered a complimentary luncheon to Dr. 
Francesco Mauro, noted Italian engi- 
neer, at the Engineers Club, New York, 
on June 3. Robert T. Kent, chairman 
of the committee on American Partici- 
pation in the International Manage- 
ment Congress, presided. 

Among those present were: C. L. 
Barnum, Wallace Clark, K. H. Condit, 
Morris L. Cooke, C. E. Davies, Carlos 
deZafra, Dwight V. Farnham, Ralph E. 
Flanders, H. D. Greeley, Frank A. 
Horne, George A. Horne, Robert T. 
Kent, F. V. Larkin, R. R. Leonard, 
Wilfred Lewis, Charles W. Lytle, Fred 
J. Miller, R. E. Miller, H. S. Person, 
David R. Porter and Joseph W. Roe. 
Dr. Mauro is president of the Comite In- 
ternational d’Organisation Scientifique. 
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The Business Barometer 


This week’s outlook in Commerce, Finance, 
Agriculture and Industry 


By THEoporE H. Price 


Editor, Commerce and Finance, New York 


(Copyrighted, Theodore H. Pricé Publishing Corporation, 16 Exchunge Place, New York) 


Conference Board issued a state- 

ment which is very interesting in 
its bearing on the present situation. It 
shows that manufacturing production 
in the United States increased about 65 
per cent in volume from 1914 to 1925, 
whereas the increase in population dur- 
ing the same period was but 18 per 
cent. 

These figures partially explain the 
reported overproduction in some indus- 
tries, and they suggest that there is a 
point at which consumption will cease 
to increase even though it be stimu- 
lated by lower prices. This is particu- 
larly true of food and many other 
things that are classed as necessaries. 
A man who is satiated cannot continue 
to eat; those whose houses are comfort- 
ably warmed will not be likely to in- 
crease their use of coal; cheaper gaso- 
line does not lead one to drive his car 
after he is tired, and in the case of 
almost every other human need there 
is a saturation point beyond which con- 
sumption grows but slowly even though 
prices may be progressively reduced. 
In the United States this point appears 
to have been reached in many lines, and 
the lavish advertisements that fill the 
papers bear witness to an unconscious 
recognition of the fact by many pro- 
ducers. 


That the country’s distributive trade 
has ceased to gain on last year is in- 
dicated by the car loadings, which no 
longer show an increase, as well as by 
an analysis of the weekly bank clear- 
ings, which are larger than they were 
in 1926 only at the centers where their 
volume reflects the speculative activity 
of the security markets. 

This activity is somewhat paradoxi- 
cal, for the rise in railway stocks has 
continued despite a decrease of 14} per 
cent in net earnings for April and a 
decision from the Interstate Commerce 
Commission in the New York Central- 
Big Four case by which the day of rail- 
way consolidation seems to be almost 
indefinitely deferred. Many industrial 
securities are also higher in the face 
of crop reports that indicate decreased 
yields and have inspired a sensational 
advance in the commodity price level. 
Thus, corn has sold at over $1.14 a 
bushel for September delivery, wheat 
has touched $1.50 and cotton is up 
about five cents from the season’s low. 

As on their face these prices do not 
seem to be warranted by the supply 
and demand position, present or pros- 
pective, there is a disposition to attri- 


week the National Industrial 


bute them to inflation, and this explan- 
ation is coming to be widely accepted. 
When it is universally conceded that 
the cheapness of money and the plen- 
itude of credit are the chief reasons 
for the most extended speculative move- 





WHAT’S DOING 
IN INDUSTRY 


AN AIR of caution still pervades 
the market for machinery and ma- 
chine tools. Reports from large 
industrial districts indicate a spotty 
sales trend, with few instances of 
increased activity. Sales resistance 
is lessening in some markets, which 
is the first sign of the opening of 
business that has been held up for 
several weeks. 

CINCINNATI reports a fair vol- 
ume of orders, and inquiries there 
are more numerous and of a prom- 
ising character. Dullness prevails 
in Chicago, but special machinery 
is enjoying a fair demand. Uncer- 
tainty among a few leading auto- 
mobile manufacturers continues to 
hold the Detroit market in check. 
Cleveland dealers admit a slightly 
better condition, with sales and in- 
quiries more active than they were 
last month. New business is de- 
veloping slowly in Milwaukee and 
the trend is satisfactory. 

NEW YORK dealers are getting a 
fair amount of business, mostly 
from general manufacturers and 
steel fabricators. ‘Sporadic signs of 
improvement appear in Buffalo, 
electrical manufacturing industries 
furnishing the influence. . 


DISTRIBUTIVE trade throughout 
the country has ceased to gain, and 
over-production appears in some 
lines, but the general trend is 
satisfactory. 











ment this country has ever seen that 
movement will be at an end, for the 
deflation of 1921 has not been forgot- 
ten, and the bankers and merchants of 
the United States do not want to go 
through a repetition of that experience. 


Meantime it will be wise to remem- 
ber that it is gold inflation rather than 
paper inflation that we suffer from, and 
that since it is practically impossible 
for us to attract much more gold with- 
out cutting our own financial throats 
we will be compelled to lend abroad un- 
til our redundant surplus of capital is 
employed and interest rates advance. 

One feels almost like apologizing for 
these academic observations. To the 
average business man who wants to 
know whether the good times will con- 
tinue such abstractions may seem to be 
“tommy rot,” but they are not, and it 
is important that the merchant and the 
manufacturer should understand that 
the law of supply and demand applies 
to money as well as to merchandise 
and that an abundance of capital at low 
rates breeds scarcity and high rates. 
Therefore it is worth while noting that 
New York “brokers' loans” as reported 
by the Federal Reserve Bank are within 
$176,000,000 of the maximum of $3,- 
141,000,000 reached on Jan. 5, 1926; 
that the loans and investments of the 
“member banks” of the New York Fed- 
eral Reserve Bank are actually the 
highest on record, and that the rate 
on call money ruled at 43 per cent all 
last week. That Secretary Mellon 
thinks it is a good time to “hire” money 
is to be inferred from his offer of 20 
year 3% per cent bonds in exchange 
for the $1,697,000,000 Second Liberty 
4} per cent bonds outstanding. 


Of business in detail there is not 
much that is informing to be said. Re- 
tail trade is fairly good, but the mail 
order houses revort a slight decrease 
in sales for May. A sharp curtailment 
in production during June is predicted 
in the automobile industry. Of the steel 
industry it is said that “prices are hold- 
ing in spite of slack demand.” This is 
probably a euphonius statement of the 
facts. Buyers of cotton goods refuse 
to pay an advance commensurate with 
the rise in cotton future, which have 
probably overdiscounted the exagger- 
ated reports of damage by the Missis- 
sippi flood and the drought in Texas. 

The wild excitement in the market 
for wheat and corn promises to con- 
tinue until the big operators who have 
accumulated the small supply of con- 
tracts available decide to quit the game. 
Meanwhile it is anybody’s guess as to 
whether prices will go up or down. 
Intrinsically ali grains are probably 
high enough, but one has to be a mind 
reader rather than an economist to 
trade profitably in grain at present. 
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The Industrial Review 


W eekly progress of the machinery and 


HE following reports, gathered 

from the various machinery and 

machine tool centers of the coun- 
try, indicate the trend of business in 
these industries and what may be ex- 
pected from the future: 


CLEVELAND 


better tone prevails in the 
local machinery and machine tool market. 
A decided increase in sales during the 
last week of May and the continuation of 
this spurt during the opening days of 
June, is serving to bolster up confidence. 
May sales in general exceeded April busi- 


A slightly 


ness by a slight margin. New inquiries 
are picking up and a better record is 
looked for in June. 

Orders coming fnto the local market 


were confined to single tools and replace- 
ments from industrialists. Ford recently 
purchased several special tools. Producers 
of automatics report business as poor and 
their production as declining. 

Announcement of plans for the construc- 
tion of a new plant at Los Angeles by 
the B. F. Goodrich Rubber Co. is of inter- 
est to the local industry, as all machinery 
will be purchased at Akron. 


NEW YORK 
General manufacturers, steel fabricators 
and builders of railroad equipment are 
providing the business that is current in 
this market now. Inquiries have dropped 
off, and sales resistance has not lessened, 
making the selling of new tools and shop 
equipment a more difficult job. Salesmen 
report that prospective buyers are receptive 
to suggestions as to replacement of certain 
tools, and are easy to convince of the sav- 
ing to be made by installing more efficient 
machinery, but there is still some hesitancy 
in coming to the point of ordering. Rail- 


roads are not active buyers, and small 
machine shops have been buying very 
little. 

Taken altogether, business is said to be 


slightly better this month than it was for 
the same period in May. Orders are mostly 
for single machines. One sales agency 
reported the sale of 8 vertical shapers last 
week, three buyers being represented in 
the deal. There were also other orders for 
boring machines, radial drills, centering 
machines, a large planer, 3 lathes and a 


profiler. 
MILWAUKEE 


continues rather slow in 
development, but encouragement is found 
in the fact that since the middle of May 
more orders have been booked by machine 
tool manufacturers than in the preceding 
month. . The May volume fell considerably 
below that of the same month a year ago, 
but represented some improvement over 
April. Added to this is the fact that in 
quiry has become somewhat more active, 
especially in the automobile industry. The 
fact that automobile factories appear to 
have ample capacity to meet the demand 
for passenger cars is restricting their re- 
quirements mainly to replacements of worn 
out and obsolete tools. Thus, large lot 
business is absent and the usual volume 
to which the tool trade has become accus- 
tomed is absent. 

Locally, the quantity of industrial con- 
struction under way or contemplated is 
limited, and dealers in equipment report a 
vather spotty situation with respect to de- 


New business 


machine tool business 


mand. The smaller machine shops are 
busy, but not to an extent that would war- 
rant them in enlarging capacity to a sub- 
stantial degree. 

The lack of demand from railroads is 
disappointing because it has now been de- 
layed far past the time when even con- 
servatives believed it would develop. Here 
and there an induiry comes out, but as a 
rule it implies but one or two items for re- 
placements. 


BUFFALO 


There have been some sporadic signs of 
improvement in the Buffalo machine tool 
market during the last two weeks. Some 
orders have been placed which have been 
hanging fire for some weeks. This is con- 
sidered a good indication. 

In the electrical equipment field this is 
particularly true. Whether this spurt of 
interest will continue is too early to state. 





The Iron and Steel Makers 
Look Ahead 


T IS characteristic of iron and 

steel manufacturing to be fore- 
handed in its preparation for the 
days that lie ahead. It promptly 
discards old machinery for new 
and improved labor-saving devices; 
likewise other equipment is readily 
scrapped to make way for better 
ones. The immediate expense of 
all the improvements — deferred 
charges—are soon absorbed in 
lower costs. Application of this 
far-sighted policy begins in the 
iron mines. The digging, the load- 
ing, the transporting, and the un- 
loading of ore to furnaces are now 
nearly all done mechanically and 
automatically, with little hand 
labor.—Business Bulletin, La Salle 
Extension University. 











It is interesting to note that one electrical 


supply house that recently took over 
Canadian territory, reports business mere 
active there than anywhere on this side 
within its territory. 

While industrial conditions in Buffalo 
are good, most plants operating at near 


capacity, it is reported that industrial con- 
ditions in other parts of the state, are not 
so good, at least among the industries in 
which the machine tool trade is interested. 


Business conditions in the Detroit area 
have changed little in the past two weeks, 
as far as the machinery and machine tool 


industry is concerned. In some branches 
there has been a slight lull, but this has 
not been general. Automobile sales have 
increased and the general feeling of opti- 


mism in the automotive industry has corre- 
spondingly increased. Employment has 
picked up a little 

For some weeks past the Graham Brothers 
have been the chief center of interest here. 
Their purchase of the Paige plant and the 
Wayne body plant is considered evidence 
of momentous happenings in the industry. 


Although they have not yet made an) 
extensive purchases of machinery or equip- 
ment it is generally believed that many 
important changes are already being con- 
templated. Among other things it is said 
that a new four-cylinder motor is being 
designed. 

The Ford Motor Co. is still one of the 
chief centers of interest and much of the 
immediate future of the industry seems to 
depend on the movements of this organi- 
zation. The Fords have recently placed 
some fairly large orders and it is expected 


that more equipment will be purchased 
soon. It is unlikely that the new car will 
be ready as soon as July 1 but when it goes 
into heavy production it will probably 


necessitate still further extensions. 

All of the General Motors plants are 
running at capacity or near capacity. Very 
little machinery is being bought and for 
the present no radical changes are being 
contemplated in any of the models, 


CINCINNATI 


The majority of machine tool manu- 
facturers in the Cincinnati district report 
the receipt of a fair volume of business in 
the past week, in spite of the fact that 
buyers are extremely conservative and very 
much inclined to postpone buying as long 


as they can. Selling agents report that 
while the local market is quiet, sales- 
resistance is lessening, and in the past 
week they made some gain. 

While there were a few orders that 


called for several tools, by far the greater 
part of the week’s business consisted of 
orders for single tools and replacements, 
the principal buyers being small machinists 
and general users. Orders for single tools 


were received from the electrical field, 
from railroads and from coneerns in the 
automotive industry. 


Manufacturers report that inquiries held 
up well during the week. The greater 
nart of these came from general machinists 
and miscellaneous users, who inquired in 
regard to single tools and replacements. 
Selling agents report that in the week they 
had an increased number of inquiries from 
local users. Factories are maintaining pro- 
duction at its present level and no cur- 
tailment of output is expected. 


CHICAGO 


Dullness continues in the machine too] 
market, such business as is reported being 
spotty and comparatively without volume. 
The last week in May ended a month which 
proved disappointing to the machinery 
trade. With few exceptions, the business 
transacted during the month was on @ 
lower level than that of April, railroad 
orders constituting the bulk of the buying 
of heavy-duty tools. The demand from 
general industrial sources was lighter than 
had been hoped for, this being accounted 
for by a reported lessening of output on the 
part of local, state and Western manufac- 
turing plants. The demand for electrical 
and machinists’ tools has held up well dur- 
ing the spring, trade in these lines having 
declined but little., 

Manufacturers of special machinery have 
not felt the general depression to the extent 
experienced by makers of standard metal 
working tools. The Northern Pacific, Unfon 
Pacific and Santa Fe railroads are reported 
to be winding up their lists, with only a 
few items remaining to be closed. Inquiries 
continue to be received in fair number, but 
practically all are for future needs, 
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Sweet Memorial Fund 
Nearly Completed 


Announcement has just been made 
that $137,000 has been raised for the 
“John E. Sweet Memorial Professor- 
ship” fund at Cornell University. Al- 
bert W. Smith, dean emeritus of Sibley 
College of Mechanical Engineering at 
Cornell University, is chairman of the 
committee in charge of raising neces- 
sary funds to complete this memorial. 
The goal of the campaign is $200,000, 
with which to establish a distinguished 
service professorship at Cornell as a 
permanent memorial to the late pro- 
fessor John E. Sweet, who was a pio- 
neer professor in mechanical engineer- 
ing at Cornell back in the ’70’s, and 
who later, was one of the founders of 
the American Society of Mechanical 
Engineers. As soon as the fund 
reaches $150,000, a life long friend of 
Professor Sweet, who was one of his 
former students, offers to contribute 
$50,000 to complete this fund. Already 
a great many friends of the late Pro- 
fessor Sweet, as well as his former 
students at Sibley College and his 
friends in the American Society of 
Mechanical Engineers, have contributed 
to this fund. The committee plans to 
make a further appeal to those friends 
and admirers of Professor Sweet who 
have not yet joined the movement. 

Many friends and admirers of Pro- 
fessor Sweet who would like to con- 
tribute to the fund to establish the 
memorial should get in touch with Al- 
bert W. Smith, Cornell University, 
Ithaca, New York. 





International Mart 
at Los Angeles 


Announcement has been made from 
Los Angeles that the new “Inter- 
national Mart” at Washington and Hill 
Sts., will be ready for occupancy in 
August. This monster building, which 
has been designed to house a variety 
of products of many manufacturers, is 
expected to become the machinery 
center of the West Coast. Special at- 
tention has been given to the provi- 
sions for displaying machine tools and 
other heavy mechanical appliances. 

The entire ground floor will be de- 
voted to heavy machinery while lighter 
machinery and appliances will occupy 
succeeding floors. Natural and arti- 
ficial lighting facilities are excellent, 
and the aisle spacing has been ar- 
ranged to assure ease of access to dis- 
plays. A large freight elevator will 
facilitate the handling of machinery of 
all classes. Exhibits will be grouped 
on floors according to accepted com- 
modity classifications. 

——.@—— 


Miller. Medal for Welding 


At the annual dinner of the Ameri- 
can Welding Society held in New York 
in April, President F. M. Farmer an- 
nounced the donation of an award, the 
gift of Samuel Wylie Miller, to be pre- 
sented by the society annually in ap- 
preciation of work of outstanding merit 
in advancing the art and science of 
welding. The award is a gold medal, 
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which will be known as the “Miller 
Medal.” 

S. W. Miller has. been one of the out- 
standing figures in the advancement of 
welding ever since its commercial in- 
ception. He is a past president of the 
American Welding Society, and a prom- 
inent and active member of the Ameri- 
can Society of Mechanical Engineers, 
the American Institute of Mining and 
Metallurgical Engineers and _ other 
scientific and engineering organizations. 
Mr. Miller is consulting engineer for 
the Union Carbide and Carbon Re- 
search Laboratories, Inc. 

In establishing this award, the de- 
tails for the administration of which 
are not yet decided upon, Mr. Miller’s 
object is to promote an appreciation of 
better welding and to encourage the 
study of those fundamentals which will 
lead to raising the quality of work done 
by the average operator. 

ee 


Employee Magazine 
Editors Confer 


A regional conference of the editors 
of employee magazines was arranged 
by the Policyholders Service Bureau of 
the Metropolitan Life Insurance Co. 
and held in its Assembly Hall on 
June 3. More than sixty editors were 
present and listened to interesting 
papers by men well known in this field. 
James L. Madden, 3rd _ vice-president 
of the Metropolitan, presided. 

A paper by Charles T. Miley, of the 
Carpenter Steel Co., on “Why an Em- 
ployee Magazine and Why Did we 
Start One,” was presented by P. M. 
Wagner, of the General Electric Co. 
Erle R. Lane of Spencer, Trask & Co. 
spoke on the “Problems of the New 
Employee Magazine— How to Meet 
and Overcome Them;” while Earl Mor- 
gan, of the Curtis Publishing Co., read 
a specially interesting paper on “Mak- 
ing, Maintaining and Measuring Inter- 
est in the Employee Magazine.” Dr. 
Lee Galloway, of the Ronald Press, and 
Mr. Pierson of the U. S. Chamber of 
Commerce spoke at the luncheon. The 
other papers were “Physical Factors 
in Employee Magazine Building,” by 
Henry W. McClintock, of the Metro- 
politan Life Insurance Co.; “Policy— 
How to Establish it and the Way to 
Live Up to It,” by F. B. Pitney, of the 
Brooklyn Edison Co. Other papers 
were by Dorothy Thorne, of the Chase 
National Bank, and J. W. Longnecker, 
of the Hartford Fire Insurance Co. 





A Correction 


In a recent trade report from our 
correspondent in Paris, it was stated 
that the Citroen plant in France had 
laid off some ten thousand workers. We 
are in receipt of a letter from G. M. 
Monnet, of the New York office of the 
Citroen organization, in which he says: 
“We think the above statement may be 
misconstrued. We would like to state 
that at the end of February of this year, 
the Citroen Works advertised for 10,000 
more employees, and since then the va- 
rious Citroen plants in Paris have been 
kept busy, so much so that the daily 
output has been increased to between 
400 to 450 cars a day.” 
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Capacity Exhibit for 
Steel Treater’s Show 


The National Steel and Machine Tool 
Exposition to be held in Detroit the 
week of Sept. 19 under the auspices of 
the American Society for Steel Treat- 
ing, is expected to be the largest of 
any of the previous shows. More space 
will be available for exhibit purposes 
at Detroit than ever before. 

Over 80,000 sq.ft. have been reserved 
to date by 262 exhibitors. The total 
available space for exhibit purposes at 
Detroit approximates 90,000 sq.ft. The 
Detroit show will be a balanced factory 
equipment exposition, containing all of 
the complete lines previously exhibited, 
in a proportion so that no particular 
line of equipment predominates, cover- 
ing everything from steel, raw mate- 
rial, heat-treating equipment, small 
tools, machine tools, forging equipment, 
inspection, and welding materials. 

Approximately 10,000 sq.ft. will be 
devoted to an exhibit of welding mate- 
rial and equipment. This is a new fea- 
ture of the steel and machine tool 
exposition, a certain portion of the con- 
vention hall being set aside for this 
line of equipment. The welding part 
of the exhibit was previously carried 
on as an independent exposition under 
the auspices of the American Welding 
Society which association will this year 
hold its annual fall meeting at Detroit 
the same week of the exposition. 





Krupps Buy Interest 
in Jugoslavia 


The official Jugoslavian publication 
Wreme announces that the Krupps, of 
Essen, have secured the majority of 
shares of the Jugoslavian Car Works 
at Brod on the river Save. According 
to information which the paper says 
it has received from official sources, 
this transaction goes hand in hand 
with an important capital investment 
of huge proportions of the Krupps in 
Jugoslavia. The Krupp plan is to 
lease a part of the state iron mines 
and to enlarge the works to such an 
extent as to be able to supply the whol 
Balkan with locomotives, agriculturz! 
machines and implements, automobiles, 
airplanes and motors. This has al- 
ready been approved by the Jugo- 
slavian government and the construc- 
tion of the additional plants of the 
Brod Works will be started in the 
course of the next few months. Ger- 
man engineers will soon leave for 
Jugoslavia. The Krupps have al- 
ready appointed Dr. Leonhard Mahler 
as director of the Brod Works. . 


—_@—_———— 


Southern Metal Trades 


A divisional meeting of the Southern 
Metal Trades Association was held at 
Augusta, Ga., on May 27, with machin- 
ery and metal trades manufacturers 
present from the Georgia and North 
and South Carolina territory. J. G. 
Belding, of Augusta, vice-president of 
the association, presided. The meeting 
was primarily devoted to a discussion 
of business conditions in this district, 
which were described as improving. 
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Personals 











A. L. BROOMALL has been appointed man- 
ager of the newly created renewal parts 
engineering department of the Westing- 
house Electric and Manufacturing Co. 


W. S. Moopy, in general charge of the 
transformer engineering department of the 
ieneral Electric Co., has been appointed a 
onsulting engineer for all transformer de- 
partments of the company and for all de- 
partments of the Pittsfield works. 


Water E. THAU, manager of marine 
engineering, general engineering department 
of the Westinghouse Electric and Manu- 
facturing Co., has been appointed director 
of marine engineering. Mr. Thau entered 
upon his new duties on June 1 with head- 
quarters in New York City. 


CHESTER W. Rice, who has been engaged 
in development work in the research labo- 
ratory of the General Electric Co., has been 
named assistant to E. W. Allen, vice-presi- 
dent in charge of engineering. Mr. Rice 
will give special attention to new develop- 
ments. 


G. M. Barrow has been appointed man- 
ager of engineering at the Derry, Pa., 
works of the Westinghouse Electric and 
Manufacturing Co. N. A. Wahlberg, for- 
merly attached to the Pittsburgh office, 
has been placed in charge of transmission 
engineering at this plant. 


WALLACE CLARK, member of the Amer- 
ican Society of Mechanical Engineers, has 
received the Commanders Cross of the 
Order of Poland Restored for his services 
in connection with the reorganization of 
tobacco and salt monopolies of Poland. Mr. 
lark was the engineer member of the 
Kemmerer Finance Commission which vis- 














ited Poland in 1926. 
. . 
Obituaries 
JospepH SCHILLING, for 25 years superin- 
tendent of the Russell & Erwin Manufac- 
turing Co., a subsidiary of the American 
Hardware Corporation, died at his home 


in New Britain, Conn., on May 26. He was 


76 years old. 


CuHarLes G. JuNEAv, master car builder 
ef the Chicago, Milwaukee & St. Paul Ry., 
died at his home in Milwaukee on May 26. 
He was 52 years of age and a native of 
Milwaukee. He entered the Milwaukee road 
service in 1895 and advanced steadily. 


P. Wri11am Kromer, Buffalo district 
manager, Air Reduction Sales Co., died at 
the Buffalo General Hospital, May 21 fol- 


an illness of five weeks. Mr. Kromer 
identified with the oxy-acetylene 
of which 
Reduction 


lowing 
had been 
industry for nearly twenty years, 
eleven years were with the Air 
Sales Company. 





Business Items 











The James McGraw Co., of Richmond, 
Va,, has been appointed sales agent in that 
territory for the Climax Engineering Co. 


The Richmond Radiator Co. has acquired 
the “Heatomat” gas boiler formerly manu- 
tactured by the United Utilities and Engi- 
neering Corporation, of Philadelphia. 


The Adams & Dony Co. has been organ- 
ized to sell machinery and machine tools, 
with offices at 143 Cutler Bldg., Rochester, 
N. Y. Ogden R. Adams and Donald E. 
Dony are the members of the firm. 


The 
manufacturer 


Falk Corporation, of Milwaukee, 
of herringbone gears, speed 
reducers, steel castings, Diesel engines and 
flexible couplings, has opened an office in 
Chicago at 122 South I Ave. The 
effice will be in charge of C. H. Thomas. 


Drennon & Zahn, 449 Marietta St., 
Atlanta, Ga., manufacturers and distrib- 
utors in the Southeast of motor truck parts 
and equipment, have been appointed Georgia 
distributors by the Detroit Steel Products 
Co., of Detroit, manufacturer of automobile 
springs. 
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The Fulton Supply Co., 70 Nelson St. 
Atlanta, Ga., machine tool and equipment 
distributors, has been appointed by N. 
Strand & Co., 5001 N. Lincoln St., Chicago, 
exclusive distributors in Georgia for the 
Strand line of flexible shafts and eguip- 
ment. The Strand company also announces 
appointment of the Moore-Handley Co., 
Birmingham, Ala., distributor of the line 
in that territory. 


The Hendey Machine Co., of Torrington, 
Conn., has incorporated a selling company 
to be known as the Hendey Machine Cor- 
poration. The officers are: President, John 
A. Coe; vice-president, Clark G. Bennett 
secretary, Frederick C. McKenzie; treas- 
urer, S. 4. Childs. 


The Apco Manufacturing Co., 
dence, and the Frank Mossberg Corpora- 
tion, of Attleboro, Mass., have been con- 
solidated, and the former organization and 
plant will be moved to Attleboro. The new 
organization will continue the manufacture 
of metal goods and automobile accessories 


The Biz Three Welding and Equipment 
Co., of Fort Worth and Houston, Texas, 
Texas and Oklahoma _ distributor for 
“Stable-Arc” welders manufactured by the 
Lincoln Electric Co., announces the opening 
of a warehouse branch at 1 North Frank- 
fort St., Tulsa, Oklahoma. Stocks of weld- 
ers and service parts will be carried at this 
branch. 


The American Electric 


of Provi- 


Switch Corpora- 


tion, of Minerva, Ohio, has been organized 
and incorporated with J. C. Lewis, presi- 
dent; Arthur Koch, treasurer; and E. F. 
Rinoehl, sceretary. The corporation will 
manufacture a varied line of safety 
switches, fuse panels, panelboards and 
switchboards. 





Soviet Plans Expansion 
of Metal Industries 


A number of important developments 
in the metal industry of the Soviet 
Union were announced recently. 

The Leningrad Machine-Building 
Trust has concluded an agreement with 
the German firm Sulzer Bros., of Lud- 
wigshaven-on-the-Rhine, under’ the 
terms of which the trust acquires for 
ten years the exclusive right to manu- 
facture and sell Sulzer system Diesel 
engines in the Soviet Union and also in 
Mongolia, Persia and Afghanistan. 

A large copper smelting plant is 
under construction in the Bogomolov 
region of the Urals to be completed in 
1930 in which year it will have an out- 
put of 25,000 metric tons. 

The sum of $1,350,000 has been al- 
lotted for extensions to the Djerjinsky 
metallurgical plant at Dniepropetrovsk 
in the Ukraine. A blast furnace with 
a daily capacity of 420 metric tons of 
pig iron is being erected. 

Construction of a metallurgical plant 
to cost $4,500,000, with equipment, will 
be begun. this summer in the Dashkes- 
san region of Azerbaijan. 

A large plant for agricultural ma- 
chinery is planned by the economic 
council of Saratov. The plant will pro- 
duce 2,000 tractor threshers per year. 


Gear § 





Standards Ready 
for Review 


The sub-committee of the sectional 
committee on the standardization of 
gears, sponsored by the American So- 
ciety of Mechanical Engineers, an- 
nounces the proposed specifications for 
forged and rolled carbon steel for 
gears. This report is being distributed 
to manufacturers and users of gears 
and gear materials, who are being 
asked to review the specifications and 
return with comment to C. B. LePage, 
acting secretary of the committee. 


998¢ 


Western Engineers Give 
Award to Wright 


The Wright brothers and Capt. 
Charles Lindbergh were given high 
places in the history of aerial travel 
development by Paul Westburgh, who 
presented Orville Wright, the first man 
to fly, with the annual award for out- 
standing engineering accomplishment 
given by five leading engineering 
societies. 

The presentation of the Washington 
award took place during the fifty- 
seventh annual meeting of the Western 
Society of Engineers at the Palmer 
house in Chicago, on the evening of 
June first. 

Orville Wright and his late brother, 
Wilbur Wright, were those in the chain 
of aerial development who dreamed of 
flying and whose dreams were realized 
because of scientific enlightenment, 
Mr. Westburgh said. Capt. Lindbergh, 
crossing the Atlantic with a 200 horse- 
power Wright motor, represents the 
success of daring application of engi- 
neering discoveries, he declared. 





Forthcoming 
Meetings 











National Supply and Machinery Distribu- 


tors’ Association. Twenty-second annual 
convention with the Seuthern Supply and 
Machinery Dealers’ Association, and the 


American Supply and Machinery Manufac- 
turers’ Association, on board the steamship 


Noronic. Boat leaves Detroit, Mich., June 
13 and returns there June 17. George A. 
Fernley, secretary, 505 Arch St., Phila- 
delphia, Pa. 


Exposition of Engineering Developments. 
Under the auspices of the Association of 
Iron and Steel Electrical Engineers, in the 
Empire Bidg., Pittsburgh, June 13 to 18. 
John F. Kelly, general chairman, 705 Em- 
pire Bldg., Pittsburgh. 


American Society for Testing Materials. 
Annual meeting at French Lick, Ind., June 
20 to 24. C. L. Warwick, secretary, 1315 
Spruce St., Philadelphia 


American Kailway Tool Foremen's Asso- 


ciation. Fifteenth annual meeting, Hotel 
Sherman, Chicago, Aug. 31, Sept. 1 and 2. 
G. G. Macina, secretary, 11,402 Calumet 
Ave., Chicago. 


Seventh annual 
auspices 


Machine Tool Exhibit. 
machine tool exhibition under the 
of the New Haven Section of the American 
Society of Mechanical Engineers, the 
Department of Mechanical Engineering of 
Sheffield Scientific School, Yale University, 
and the Chamber of Commerce of New 
Haven: At the Mason Laboratory, Yale 
University, Sept. 6 to 9. Harry R. West- 
cott, chairman of the exhibit committee, 400 
Temple St., New Haven, Conn. 


American Society for Steel Treating. 
Ninth annual convention and national steel 
exposition, Detroit, week of Sept. 19. W 
H. Eisenman, secretary, 4600 Prospect Ave., 
Cleveland 


Machine Tool Bullders’ Exposition. First 
annual machine tool exposition, conducted 
by the National Machine Tool Builders’ 
Association, at the West Annex of the 
Public Auditorium, Cleveland, Ohio, Sept. 
19 to 24. J. Wallace Carrel, vice-president 
and general manager, the Lodge & Shipley 
Machine Tool Co., Cincinnati, chairman of 
the exposition committee. Roberts Everett, 
manager of the exposition, 225 West 34th 
St., New York Ernest F. DuBrul, general 

manager of the association, 826 Provident 
Bank Bidg., Cincinnati, Ohio. 
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The Weekly Price Guide 

















Rise and Fall of the Market 


EMAND for iron and steel used in the metal working 

industries is easing off, according to current reports. 
Fabricated structurals and c.-i. 
foregoing. Price firmness is pronounced in black and 
galvanized sheets, strips, and cold finished bars. Other 
steel quotations appear weaker, particularly those covering 
plates, wire nails, and tin plates. Non-ferrous metals are 
also easier in today’s market. Fabricated brass and 
copper, solder, and all descriptions of scrap show lower 
prices. Bars, shapes and plates are $1.90 per 100 lb., base, 
Pittsburgh mill; $1.80, however, applies on the last two, 
where heavy tonnages are involved. 


(All prices as of June 3) 








IRON AND STEEL 





PIG IRON—Per gross ton, f.o.b.: 


pipe are exceptions to the | 


WELDED STEEL PIPE— Warehouse discounts are as follows : 


New York Cleveland Chicago 
Black Galv. Black Galv. Black Galv 
1 to 3 in. steel butt welded. 53° 39% 353% 434% % 41% 


Rh 
534% 408% 51% 38% 
banded, from New York 
Cast iron, standard sizes 


24 to 6 in. steel lap welded. 48°, 35% 


Malleable fittings: Classes B and . 
stock sell at list plus 4% less 5%. 


36-5°% off. 
List Price — Diameterin Inches —~ Thickness 

Size, Inches per Foot External Internal Inches 
l $0.17 1.315 1.049 . 133 
1k . 23 1. 66 1.38 .14 
1} .274 1.9 1.61 . 145 
2 37 2.375 2.067 . 154 
24 583 2.875 2.469 . 203 
3 . 764 3.5 3.068 .216 
34 92 4.0 3.548 . 226 
4 1.09 4.5 4.026 . 237 
44 1,27 5.0 4.506 247 
5 1. 48 5. 563 5.047 258 
6 1.92 6.625 6.065 .28 





SEAMLESS STEEL TUBING—Following net prices are for 
seamless mechanical tubing, cold drawn, round, .10 to .30 carbon, 


| at warehouse in lots of less than 100 ft. or 100 Ib.: 


CINCINNATI 

EP Re AE PC ee $22.19 

I eo Ss oe MD 20. 89 

I ue ee dd 21. 19 
NEW YOR K—Tidewater Delivery 

Southern No. 2 (silicon 2. 25@2. 75). ............ cee 26. 37 
BIRMINGHAM 

I. ibd 4. 0's 'o'> ald odie oe eed iia a ee a Mae 18.50 
PHILADELPHIA 

Eastern Pa., No. 2x Ganen4 2. Lene hina dat te Ta 22.76 

Virginia No. 2 erceX. oll atelier 27 17 

ena 6a ek eS pea ta ge ee 21.76 
CHICAGO 

NN ee eee 21. 00 

No. 2 Foundry, Southern (silicon 2.25@2. 75)... whe 23.55 
PITTSBURGH, including freight sends - ed Rees Vallev 

No. 2 Foundry. Wxske.. aed 

Basic . ¥ «cee 19. 76 | 

Bessemer......... AOE Pn 21. 26 | 





IRON MACHINERY CASTINGS—Cost in cents per |b. of 
100 flywheels, 6-in. face x 24-in. dia., hub not cored, good quality 
gray iron, weight 275 Ib. : 


Detroit...... 4.50@4.75 
Cleveland.. , ; i 5.00@5 25 
Cincinnati. , 5.00@5.59 
New York ; 5.25@5. 59 
Chicago... 4. 75@5. 25 








SHEETS—Quotations are in cents per pound in various cities 
from warehouse; also the mill base in large lots. 


Pittsburgh New 
Blue Annealed Mili Base Chicago Cleveland York 
i ae 2.25 3.50 3.25 3.89 
No. 12 2.30 355 3.30 3.94 
No. 14... 2 35 3 60 3.35 3.99 
No. '6 2 45 3.70 3.45 4.09 
Black 
Nos. 18 to 20....... 2.70@2.80 3.78 3.25 4 00 
SS eae 2.85@2.95 3.90 3.40 415 
No. 24 2 90@3 .00 3.95 3.45 4 20 
No. 26.. ie was 3 00@3 10 4.05 3.55 4.30 
 ) 2a 3. 15@3 25 4 20 4.70 4.45 
Galvanized 
_ & Seer 3.05@3 15 4.10 3.95 4 25 
Nos. 12 to 14 iene as 3.15@3 25 4.20 4.05 4 35 
No. 16 Pyey 3. 25@3 35 4.30 4.15 4.45 
No. 18 3.40@3 50 4.45 4.30 4.60 
No. 20 3. 55@?3 65 t 60 4.45 4.75 
No. 22 3.60@3 70 4.65 4.50 4.80 
ks ee 3.75@3 8&5 4.80 4 65 4.95 
No. 26 3 95@4 05 5.05 4.90 5 20 
No 28 4 2-@4 30 5 30 5 15 5 45 








— Thickness -— 
B.w.g. — Outside Diameter in Inches——— 
and } i 3 i 1 1} 1} 


Decimal Fractions Price per Foot 











035” 20 $0.15 $0.16 $0.17 $0.18 $0.19 $0.21 $0.23 
049” 18 . a... ? es a0 . a | 
065” 16 19 ae. . ee h CUR CC; 
083” 14 .20. = —.22 i a a sae | 
095” 13 21 .23 ci 2 a a 
. 109” 12 ae esa oP. Ql ae a 
.120” or 

125” 11 ow Ae 33 
134” ‘0 .24 ao .2 2. we 22 





MISCELLANEOUS— Warehouse prices in cents per pound in 
100-\b. lots: 











New York Cleveland Chicago 
Spring steel, light®... ...... 4.50 Rae 4.65 
Spring stecl, heavier . 4.00 — 4.00 
Coppered Bessemer rods s (base)... 6.05 6.00 6.20 
Hoop steel. . erence 4.49 3.65 4.15 
Cold rolled strip steel. 6.25 6.35 6.25 
Floor plates... . 5.25 5. 30 5.00 
Cold drawn shafting o or screw. 4.00 3. 90 3.60 
Cold drawn flats, squares....... 4.50 4. 40 4.10 
Structural shapes (base) . 3.34 3.10 3.10 
Soft steel bars (base)..... 3.24 3. 00 3.00 
Soft steel bar shapes (base).. 3.24 3. 00 3.00 
Soft steel bands (base) . 3.99 3. 20 3.65 
Tank plates (base). . 3.34 3.20 3.10 
Bar iron (2:75 at mill) 3.24 3, 21 3.00 
Drill rod (from list) “4 55% 50% 
Electric welding wire, New y sal sy, 8.35c.; 4, 7.85c.; ¥ to 4, 
7. 35¢. per Ib. *Flat, %@4-in. thick. 
METALS 
Current Prices in Cents Per Pound 

Copper, electrolytic, up to carlots, New York... ..... ..... 14.00 
Tin, pigs, 5-ton lots, New York ..... — ... 69.25 
Lead, pigs, up to carlots, E. St. Louis 6 073 NewYork... 7.00 
Zinc, slabs, up to carlots,E.St.Louis 6.12} New York... 7.00 

New York Cleveland Chicago 
Antimony, slabs, ton spot ...._ 17 50 tense 15.00 
Copper sheets, base... .... 21.50 21 50 21 75 
Copper wire, base ee 18 25 18 50 
Copper bars, base 21 123 24.35 21.373 
Copper tubing, base eau 23 50 24 25 23 75 
Brass sheets, high, base ». ae 17 75 18.128 
Brass tubing, high, base . 22.624 22 624 23 00 
Brass rods, high, base 15.50 15 624 15 87% 
Brass wire, high, base....... 18 25 18 25 18 623 
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Shop Materials and Supplies 
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METALS—Continued 
New York Cleveland Chicago 
Aluminium ingots, 98 to 99%, 

De IG cv cadicxanees 26.00 26@27 26.02 
Zinc sheets (casks) vesae Ee 11 30 11 36 
Solder (4 and 3), (caselots) ... 40.75 42 00 383@423 

Babbitt metal, delivered, New York, cents per lb.: 
Genuine, highest grade. ..... 85.00 
Commercial genuine, intermediate grade.. . 61.00 
Anti-friction metal, general service..................... 31.50 
Ny Ss Se ee ee 13 00 

Nickel, f.o.b. refinery, cents per Ib.: 

Ingots..... 35.00 —Electrolvtic.. 39.00 Short........ 36.00 

SPECIAL NICKEL AND ALLOYS—Price in cents per Ib 
f.o.b, Huntington, Va.: 

Hot rolled nickel sheet (base)...............--2-2-c08 eee 52.00 
Cold rolled nickel sheet (base)... .......cec cece cece cces 60.00 
OR SEN gg 50. 00 
Cold drawn rods, Grade “A” (base). ...........-cceeeeees 58.00 
W.Va: price of Monel metal in cents per Ib., f.0.b. Huntington, 

Va 
Shot... 32. 00 Hot rolled rods (base).. 35. 00 
Blocks... . 32. 00 Cold drawn rods (base). 43. 00 


Cold rolled sheets (base) 50.00 Hot rolled sheets (base) 42. 00 





OLD METALS—Dealers’ purchasing prices in cents - pound: 














New York Cleveland hicago 
Crucible heavy copper.. ..11.00 @11.25 10.75 9 -75@l10. 25 
Copper, heavy, and wire. . 10.25 @10 75 11.00 9.00@ 9.50 
Copper, light, and bottoms 9 00 @950 9.50 8.00@ 8 50 
Heavy lead. .... 5 00 @ 5.12} 5.25 4.50@ 5.00 
Tea lead. . . 4.00 @ 4.25 3.25 3. 00@ 3.50 
Brass, heavy, yellow .. 7.00 @ 7.25 7.00 6.50@ 7.00 
Brass, heavy, red. . 8.75 @ 9.00 9.50 8.50@ 9.00 
Brass, light... ba 5.00 @ 5.25 6.00 5.50@ 6.00 
No. 1 es ‘rod turnings.. 7.25 @750 7.50 6.50@ 7.00 
Zinc.. Vettescoascece O00 4 GEO JAR 2355s 
TIN PLATES—Charcoal—Bright—Per box. 
New Cleve- 
*‘AAA” Grade: York land Chicago 
| 14x20.. ... $12.10 $11.95 $11.50 
“A” Grade: 
IC, 14x20.. 9.70 9. 90 9 50 
Coke Plates—Primes—Per box 
100-Ib., 14x20.. 6.45 6. 10 7.00 
Terne Plates—Smail lots, 8- 5 Coating—Per box 
Ic, 14x20. 7.75@8.00 7.00 7.50 
MISCELLANEOUS 
New York Cleveland Chicago 
Cotton waste, white, per Ib. $0. 10@0.134 $0.16 $0.15@0.20 
Cottonwaste,colored, perlb. .09@ .13 .12 -12@.17 
areas white, 
perlb.. .15$ 36.00 perM 15 
Sal soda, per Re hiaig oi .023 .02 .023 
Roll sulphur, perlb........ .023 034 04 
Linseed oil, ‘' per 7}-Ib. 
gal., 5 bbl. egal .89} 99 50 
—_ cutting oil, 25% lard, 
n 5 gal. cans, per gal. 55 50 50 
Mesias oil, medium- 
bodied (55 gal. metal. . 
bbl.), per gal. : 33 35 .29 
Belting— Present discounts 
from list in fair quantities 
(4 doz. rolls). 
Leather—List price, 24c. per lin. ft 
per inch a width for he < ply. 
Medium grade... 40-5% 40-57, 40-5% 
Heavy grade......... 30-10% 30-10% 30-10% 
Rubber transmission, 6-in., 6 ply, $1. 83 “ « ft. 
First grade... .... ; Y 10% 50% 
Second grade .. . 50.10% 65% % 50-10% 





Comparative Warehouse Prices 











Four One 
Current Weeks Year 
New York Unit Price Ago Ago 
Soft steel bars ........ perlb.... $0.0324 80 0324 $0.0324 
Cold drawn shafting.... per lb. ... .04 04 04 
Brass rods ... perlb... 155 1587} 16625 
Solder (} and 4)..... per Ib..... 4075 4125 38374 
Cotton waste, white.... perlb.... .10@134 .10@.134 .13@.17} 
Emery disks, cloth, 

No. 1, 6 in. dia. per 100... 3 10 3.10 3.55 
Lard cutting oil. ... per gal... 55 55 55 
Machine oil per gal.... 33 33 35 
Belting, le ather, 

medium off list. .. 40-5% 40-5% 40-5% 
Machine bolts, up to 

ix30in., full kegs. off list. 50%* 50%* 40% 

*New liste April 1, 1927. 

MISCELLANEOUS—Continued 
New York Cleveland Chicago 
Abrasive materials—In sheets 
9xllin., No. 1 grade, 
per ream of 480 sheets: 
*Flint paper edaa $5.13 $4.95 $5.13 
*Emery paper. ence 10. 71 9. 15 10. 71 
*Emery cloth. ” 27.84 27. 85 27. 84 
Emery disks, 6 in. dia. ie 
No. 1 anne per 100: 
Sh ns aeeeke 1.29 1. 27 1, 32 
Cloth. 3.10 3.05 3.05 
Fire clay, per 100 Ib. bag.. ‘ 75 75 
Coke, prompt furnace, per ‘net ton.. .-Connellsville, 2.65@3.00 
Coke, prompt foundry, per net ton.....Connellsville, 4.00@4.50 
White lead, dry or in oil, 100 Ib. kegs . New York, 15.25 
Red lead, dry,........ 100 Ib. kegs ...... New York, 15.25 
Red lead, in oil,....... 100 Ib. kegs ...... New York, 16.75 


*42 reams and under. 











SHOP su PPLIES 





Discounts from new list dated Apr. 1, 1927, applying on immediate 
deliveries from warehouse stocks in New York and vicinity: 


Broken Kegs Full Kegs 
or Cases or Cases 
Machine bolts, square heads and nuts: 
Up to } x Gin..... 50°, 50-10% 
Larger up to | x 30-in...........0e. 45% 50% 
De Ne FB Mav xn.oe ceecesucedes. 30% 35% 
Carriage bolts: 
ee ne 50-10% ~—=.......... 
Cs one eeceyaeesuaeeeeense 50% —nweees 
Coach and lag screws: 
7) | ee 50-10% ~— sa es 
NG .. . ce ne eeneen noes _ , 
Tap bolts, hexagonal heads..... 49% = kaeeeee 
Nuts: 
| Hot pressed, square and hexagonal, 
blank or tapped...... 45° 50-10%, 
Cold punched, square and he xagonal, 
blank or tapped. . 45°; 50-10%, 
Semi-finished, hexagonal, tapped, in 
packages oy, eee 
Case hardened, hexagonal, tapped, in 
EEE ST en ree 30% = nee 
Washers: Deduct from list, per 100 Ib. $1.50 $3.50. 
Rivets, button and cone head: 
Small, including yg-in. dia............ er 50-10%, 
Large (base) per 100 Ib.............. $6.50 $5.0 





EXTRA per 100 Ib. on rivets, for j-in. dia., 35c.; f-in., 15e.; I-in., 5e.; — 
l-in. and shorter, 25¢.; longer than I-in. up to and d including i t-in . : 
longer than 5-in., 25c.; standard countersunk head, 2 
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Equipment Wanted 











Fla., Tampa—D. G. Zeigler, P. O. Box 
3466.—wants to contract with foundries and 
machine shops to build special line of 
patented machinery. 

Mass., Boston — Schoolhouse Dept., City 
Hall,—metal working machinery for Win- 
ship School at Brighton, Mass., also band 
saws for Dorchester high school for boys, 
Dorchester, Mass. 

Mass., Dorchester (Boston P. 0O.) 
Massachusetts Auto Repair Co., 93 Willow 
St., South Boston—miscellaneous tools and 
equipment for proposed garage and repair 
shop here. Estimated cost $40,000. 

Mass., East Boston (Boston P. O.)—T. 
& E. Galante, 29 Liverpool St.—miscellane- 
ous tools and equipment for proposed 
garage and repair shop. Estimated cost 
$40,000. 

0., Newcomerstown — Kilgore Foundry 
Co., J. D. Kilgore, Mgr.—metal working 
machinery for proposed new shop and 
foundry. 

Pa., Pittsburgh—Pittsburgh & Lake Erie 
R.R. Co., Pittsburgh & Lake Erie Terminal 
Bldg., C. M. Yohe, Purch. Agt.—wheel 
turning lathe. 





Opportunities for 
Future Business 


‘Puecsoacecetscescccsasonagnds 








Calif., Los Angeles—A. T. Pelton, 6001 
Santa Monica Blvd., is having plans pre- 
pared for the construction of a 6 story, 
100 x 125 ft. garage at 8th St. and Nor- 
mandie Ave. Estimated cost $200,000. R. 
D. King, Van Nuys Bldg., Archt. 

Calif., Los Angeles—Tucker & Reagan, 
Mutual Bldg. & Loan Assn., Long Beach, 
awarded contract for the construction of 
a 1 and 2 story, 200 x 300 ft. garage at 
Washington and Alameda Sts., here. 
Estimated cost $90,000. 

Calif., Oakland—Lloyd Bros., c/o Reed 
& Corlett, Oakland Bank of Savings Bldg., 
Archts., awarded contract for the construc- 
tion of a 4 story garage on Alice St. Esti- 
gated cost $165,000. 

Calif., Pasadena—California Institute of 
Technology, awarded contract for the con- 
struction of a 3 story, 60 x 160 ft. aero- 
nautical building including testing shops, 
ete. Estimated cost including equipment 
$250,000. 

Calif.. Wilmington — Wilmington Boat 
Works, plans improvements to yard includ- 
ing machine and paint shops, etc. JBsti- 
mated cost $100,000. Private plans. 

Conn., Fairfield—Handy & Harmon, 620 
Kings Highway, gold and silver refiners 
awarded contract for the construction of 
four factory buildings. Estimated cost 
$45,000. 

Conn., New Britain—-Hart & Hutchinson 
Co., Corbin Ave., manufacturers of steel 
lockers, awarded contract for the construc- 
tion of a 2 story, 75 x 110 ft. factory. 
Estimated cost $40,000. 

Iil., Chicago—Chute Mfg. Co., 4824 West 
Lake St., manufacturers of builders hard- 
ware, awarded contract for a 1 story fac- 
tory at 20th St. and Belt Line. 

Ia., Waterloo—John Deere Tractor Co., 
A. H. Head, V. Pres. and Gen. Mer. Miles, 
will build a 1 story, 120 x °00 ft. factory. 
Estimated cost $100,000. Private plans. 
Noted May 26. 

Mass., Allston (Boston P. O.)—C. Blank- 
meyer, 91 Brighton Ave., awarded contract 


for the construction of a 3 story, 50 x 90 
ft. repair and service garage. Estimated 
cost $70,000. 

Mass., Brookline (Boston P. O.)—Hotel 
Beaconsfield, 1731 Beacon St., is having 
plans prepared for the construction of a 
1 story garage and repair shop. cstimated 
cost $70,000. N. F. Bryant, 334 Washing- 
ton St., Archt. 

Mass., Cambridge (Boston P. 0.)—W. P. 
Collins, c/o I. Stone, 53 State St., Boston, 
is receiving bids for the construction of a 
2 story repair and service garage at 667 
Cambridge St., here. Estimated cost $50,- 
000. Eisenberg & Feer, 46 Cornhill, Bos- 
ton, Archts. 

Mass., Charlestown (Boston P. O.)— 
Charlestown Gas & Electric Co., 29 Main 
St. awarded contract for the construction 
of shop and storage building at 25 Arling- 
ton Ave. Estimated cost $40,000. 

Mass., Dorchester (Poston P. O.)—Mas- 
sachusetts Auto Repair Co., 93 Willow St., 
South Boston, awarded contract for the 
construction of a 1 story, 85 x 100 ft. re- 
pair and service garage at 1175 Massa- 
chusetts Ave., here. Estimated cost $40,000. 

Mass., Salem—Parker Bros., 190 Bridge 
St., manufacturers of toys, games and 
novelties, awarded contract for the con- 
struction of a 2 story factory. Estimated 
cost $40,000. 

Mass., Quincy (Boston P. O.)—Wilson & 
Lufkin, 665 Hancock St., plans the con- 
struction of a 1 story repair and service 
garage. Estimated cost $45,000. Architect 
not selected. 

Mass., West Springfield (Springfield 
P. O.)—C. Fenton, 54 Elm St. awarded 
contract for the construction of a 1 story 
repair and service garage on Westfield St. 
Estimated cost $50,000. 

Mass., Woburn—Winn St. Motor Mart 
Co., Winn St., awarded contract for the 
construction of a 1 story repair and service 
garage. Estimated cost $40,000. 

Mich., Muskegon—Larson Motor Sales 
Co., R. Larson, Megr., awarded contract for 
the construction of a 3 story, 64 x 113 ft. 
garaze on Western Ave. Estimated cost 
$60,000. Noted Mar. 31. 

Minn., Hastings—Hudson Mfg. Co., H. 
D. Hudson, Pres., manufacturers of farm 
machinery and barn equipment, will build 
a 2 story factory. Estimated cost $60,000. 

Miss., Jackson—R. U. Brown, Winston- 
Salem, N. C., plans the construction of a 
steel] fabricating plamt. Estimated cost 
$30,000. 

Me., St. Louis— Alois Aufrightig Cop- 
per & Sheet Iron Mfg. Co., 900 South 
Third St., has acquired a site and plans the 
construction of a factory at Delor St. and 
Missouri Pacific R.R. Estimated cost 
$75,000. 

Mo., St. Louis—Bd. of Public Service, 
City Hall, awarded contract for the con- 
struction of a 4 story, 250 x 250 ft. service 
building including garage and repair shop 
ete., at 12th St. and Clark Ave. Estimated 
cost $825,000. Noted Feb. 10. 

Mo., St. Louis—Superior Enamel] Products 
Co., 1542 North Tenth St., manufacturers 
of vitreous enamel parts for stoves and 
ranges, also soda fountain and restaurant 
equipment, awarded contract for the con- 
struction of a 1 story, 180 x 360 and 30 x 
80 ft. factory at 6200 St. Louis Ave. Esti- 
mated cost $250,000. 

Mo., University City (sta. St. Louis)— 
St. Louis County Water Co., 6600 Delmar 
Ave., will build a 3 story, 41 x 44 ft. auto 
repair shop, etc. Estimated cost $375,000. 
Private plans. 

N. J., Union City—Reiss Premier Pipe 
Co., 400 Fulton St., awarded contract for 
the construction of a 3 story factory on 
New York Ave. Estimated cost $300,000. 

N. Y., Syracuse—M. Germain, 211 Hickok 
Ave., awarded contract for the construc- 
tion of a 2 story garage on James St. 
Estimated cost $40,000. 


0., Cleveland—The East Shore Machine 
Products Co., V. M. Higgins, Secy. and 
Treas., 835 East 140th St., awarded con- 
tract for the construction of a 1 story, 
60 x 104 ft. addition to factory. Estimated 
cost $40,000. 

0., Cleveland—H. A. Pollock, 322 Euclid 
Ave., awarded contract for the construc- 
tion of a 1 story, 80 x 92 ft. repair and 
service garage at 15201 Kinsman Rd. Esti- 
mated cost $40,000. 

0., Cleveland—The River Smelting & Re- 
fining Co., J. W. Grodin, Pres. and Treas., 
Bradley Rd., had plans prepared for the 
construction of a 2 and 3 story, 86 x 126 
ft. foundry. Estimated cost $109,000. A. 
Sogg; 3030 Euclid Ave., Archt. 

0., Cleveland—The Stoneman Co., F. S. 
Stoneman, Pres., 7110 Superior Ave., had 
plans prepared for the construction of a 
1 story, 100 x 146 ft. repair and service 
garage at East 53rd St. and Woodland 
Ave. Estimated cost $100,000. M. Alts- 
child, 5116 Woodland Ave., Archt. 

0., Columbus — Hoster Realty Co., 1 
South Fourth St., awarded contract for the 
construction of a 2 story, 57 x 92 ft. repair 
and service garage. Estimated cost $35,- 
000. Noted May 5. 

0., Columbus—W. Timmons, Zanesville, 
is having sketches made for the construc- 
tion of a 6 story, 125 x 187 ft. garage on 
North Front St., here. Estimated cost 
$1,000,000. 

Okla., Wewoka—J. C. Fore, awarded con- 
tract for the construction of a 3 story, 
75 x 140 ft. garage and service station. 
Estimated cost $75,000. 

Pa., Philadelphia— J. G. Mahon, 4910 
North Fairhill St., manufacturers of roof- 
ing materials, awarded contract for the 
construction of a 2 story, 20 x 56 ft. shop 
at 409 West Rockland St. 

Pa., Philadelphia—Mashbaum Bros. & 
Fleisher, 1424 South Pennsy!vania_ St., 
awarded contract for the construction of a 
4 story, 66 x 200 ft. garage at Cherry and 
Carlisle Sts. Estimated cost $550,000. 


Pa., Pittsburgh—Argonaut Realty Co., 
c/o General Motors Corp., Highland Park, 
Mich., will soon award contract for the 
construction of a 1 and 2 story, 176 x 220 
ft. sales and service station on Liberty 
Ave. here. Estimated cost $500,000. A. 
Kahn, 1004 Marquette Bldg., Archt. 


Pa., Pittsburgh—R. D. Nuttall Co., Har- 
rison Ave., manufacturers of bolts, will 
build a 1 and 4 story addition to factory. 
Estimated cost $20,000. Bernard H. Prack, 
Martin Bldg., Archt. Noted May 26 

Pa., Pittsburgh—Rodgers Sand Co., 1 
Wood St., will soon award contract for the 
construction of a garage, ete, on Ridge 
Ave. Estimated cost $250,000. Hunting 
Davis Co., Century Bldg., Archt. 

R. L., Providence—The White Co., East 
97th St. and St. Clair Ave., Cleveland, O., 
is having plans prepared for the construc- 
tion of a 2 story, 100 x 200 ft. repair and 
service garage at Branch Ave. and Dryden 
Lane. Estimated cost $100,000. Private 
plans. 

Tex., San Antonio—Smith Bros. Develop- 
ment Co., Plaza Hotel, is having plans pre- 
pared for the construction of a 3. story, 
110 x 190 ft. garage on Bowens Island. 
Estimated cost $100,000. A. B. & R. M. 
Ayres, 626 Bedell Bldg., Archts. 

Va., Richmond—Richmond Storage & 
Service Garage Inc., J. L. Moon, Pres., Elec- 
tric Bldg., plans the construction of a 
garage. Lee, Smith & Van Dervoort, Sixth 
and Franklin Sts., Archts. 


Wis., Baraboo—M. Feinberg, is having 
plans prepared for the construction of a 
1 story, 60 x 90 ft. shop and service station. 
Estimated cost $40,000. French & Amund- 
son, Archts. Noted May 26. 


Wis., Milwaukee—Commerce Realty Co., 
awarded contract for the construction of 
a 6 story, 150 x 160 ft. garage at Fourth 
and Wells Sts. 
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